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Call us at our toll-free number, (800) 621-5785

or’

_ Fill out and mail in one of the enclosed repiy cards
or the form at the back of this magazing.
The form may also be sent via fax: (61 4) ’97 2066
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Office of Educational Research and Improvement.

:;—-.—______—-—-————'__——
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SHARE ENC Focus ‘WITH YOUR COLLEAGUES! IT'S FREE!

You are already a subscriber to ENC Focus: A Magazine for Classroom Innovators. You don‘t need to fill

out a subscription card again unless your mailing information is out of date. Please check
the label on the back cover of the magazine to verify your name and address.

if you value ENC Focus, why not share a subscription card with a friend
or colleague? They won't want to miss these upcoming issues:

Making Schools Work for Every Child

{deas and materials for ensuring equity in your classroom.
Partnerships with Business and the Community

Improving math and science through unique collaborations.
The Standards-Based Classroom

What math and science teachers need to do ta achieve true reform.

Every issue of ENC Focus is filled with teacher innovations and information
about high quality resources cataloged in ENC's comprehensive collection
of K-12 materials. All issues of ENC Focus are also online at enc.org

Ask your coileagues to subscribe in one of the foflowing ways:
Call (800) 621-5785, send in the subscription card, send email to
editor@enc.org, or subscribe online at enc.org/order
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This icon invites you to visit the internet for more information,
movre rasources, more ideas for your own classroom innovations.
The online version of this publication will help you get started.
visit enc.nrwfocuslrealwodd

Update: Around the Clearinghouse and the Nation

This secuion features cducational news, editorials, esavs, classroom stories. and
columns vn topics of mterest 0 classroom innovators.

Editorial
Beyond Curriculum: Getting Real with our Students
by Annetee Thorson

tnnovators’ Forum Online
Fas dcipate in ENC's discussion for all those interested in educational
improvement.

ENC's Partners

Summit on Science

by Steve Weaver

ENC joins in a sweeping effort to publicize the need for science
literacy for everyone.

Eisenhower Regional Consortia and ENC Demonstration Sites
Check here for complete contact information for ENC's primary
partners.

10 ENC in Action

In on the Ground Floor:

ENC Helps One School Get off to a Good Start

by Bob Riddle

ENC Online helps make Internet information more manageable for
this Missouri science teacher and his colleagues.

11 Using the intemet

Designing a Classroom Web Page

by Kimberly S. Roempler

Teacher-created web sites can be an excellent way to connect school
and home. ’

14 Students Write

Publication Opportunities Encourage Student Thinking

by Michael J. Calhoun and Middle School Science Students

Fhis middle school science teacher from Virginia explains how he
motivates his students to write; excerpts from their work demon-
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39 Design Challenges Propel Earthly Problems

Focus on Mathematics and Science in the Real World into Orhit
This secuwn presents arricles on the theme of 11+ 1sue. by Anne Ircland
The director for Educational Materials Development for
18 Real-World Learning: the Challenger Center for Space Sclence Education
A Necessity for the Success of Current Reform Efforts describes standards-based activities that bring the excite-
by Robert E.Yager ment of space exploration into the classroom.
This lcader in science education reminds teachers that all
children start out full of curiosity and questions about the 42 Math from the Toy Store
world around them. Fostering this in 31\- classroom setting by Robia Cohen
is an important challenge. Use of scaled replicas make learning about ratio and pro-
portion fun—and meet New York state standards —in this
20 Exploring Science Through the GLOBE Program teacher's middic school mathematics classes.
br Kay- Berglund
A Maryland elementary teacher shows that fourth graders are 43 Hunting for Asteroids, Comets, and Novae
not too voung to join older students in providing «cientific data by Dennis Ertckson
that inform Internct users all over the world. This Chicago teacher shows how you can empuwer your
students with the tools and techniques that could make
23 Cockatiels to Kittens: them famous and mavbe save humankind from extinction!

Animal Behavior in the Real World
by Leah M. Melber

An informal education specialist at the Natural Historv Museum Y s, AT VAT ER D
e ebes o pet mvesigatons can P Y e
of Los Angeles County describes how pet investigations can pro- ) SN A8 ei&"f b

vide a chance for children to study animal behavior.

26 Mathematics Projects that Foster

a Critical Look at Qur World
by Fanny Sosenke
o This Indiana teacher asks seventh graders to solve practical Focus on the Collection
problems that require Internet rescarch and critical thinking, Thas section pretents aburacts of matenals  from the ENC

Collection chosen to illustrate this ksue’s theme.
30 Water on the Web

by Bruce H. Munson. George E. Host, Cynthio A. Hagley, 46 Resources to Help You Bring the Real World
ond Richard P. Axler into Your
Internet data on water quality in Minncsota can serve asa basis by Terese Herrera and Carol Damian

for real-world science in classrooms all over the country.
! 47 Featured Resources

33 Architecture:

An Across-the-Curriculum Project Connects

to the Community

by Liesa Schroeder

An art teacher in Missouri describes an award-winning project

that helps elementary students Jook at their community with

more awareness.

35 Aquaponics Encourages Fourth Graders
to Eat Their Vegetables
Crystal McGee
Elementary students in Pennsylvania eat the results of their sci-

’

ence lessons. You can't get much more rcal world than that!

% All the articles and
j resources in this
magazine are also

36 Using Technology and Real-World Connections
to Teach Secondary Mathematics Concepts
by Hollylynne Stohl Drier, Kara . Dawson, and Joe Garofalo
Some specific advice on how to usc Internet data to make math

relevant 2 dents . available in the
.Y l online version. Visit:
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Bevonp CURRICULUM:
Getting Real with our Students

by Anncuc Thorsor

When we launched ENC focus:A Magazinc for Classroom Innovators more than a
year ago, an important goal wasto fill the publication with articles written by
teachers. The problem, we thought, would be encouraging these busy people
10 find time to write. Apparently, as this issuc illustrates, inding the right topic
is the key. As soon as we announced the topic Mathematics and Science in the
Real World, we were deluged with inquiries—and articles~—from classroom
teachers.

NSy W e wp e P N P - s ' ‘
i ml tion: Gall Hoddns, Stcve Woaver . 2 Anyone who understands teachers knows why connecting mathematics and sci-
Some "‘;,'f-g rk Services: Haren oy '.kﬁ.:mmgh‘”‘ S ence with the Real World interests them so much. Teachers stive to put the
s Richerd Huggins, Tom Marker : i happens in the
Fiscal Services: Ayanoa Bandele, Vickde Sbeperd needs of their students first, and that means trying to make what happe:
Administrative Support; Prances Burkers, Joyce Frandis, Linda Price W curriculum relevant to their lives, Teachers’ interpretations of ways to accom-
bl plish this are fllustrated in the articles you will find in this issue.
ENT MATHEMATICS AND SCIENCE ADVISORY BOARDS R
t
_ Charles Allan, Mathematics Consulunt to the Micbigan State Approaches are varied. Leah Melber shows how primary rade children can
. jge -, Deprmentof Edution . study animal behavior by observing their pets (page 23), while Fanny Sosenke's
£rma Andersor, ,h ol °‘|5d| LINKS; Natianal Sclenae middlc schoolers plan a vacation budget (page 26), Liesa Schroeder’s students
;q '; ) ¥ o e Teach " use digital cameras to analyze the architecture of bulldings in their community
oneld Anderson, R Teacher Ed McGee's class usc aquaponics
. Universiy of Colorado, Boakd {page 332},‘a{1d the fourth l5radm's in fsrysu! AcGee's class use aquaponi
serry 5 R snd Toacher to grow their own vegetables (page ).
D Hlnols Unt | Anne Ireland (page 39) and Dennis Erickson rage 43) help students
4o Ann Gar Muuh;; nd cg;w ml ing experience the vast reality of outcr space, while Robin Cohen's students learn
Untversity of Wisconsin, Madizon ratio and proportion through hands-on work with toy miniatures (page 43).
Joan Gountrymar mm Rhode libnd A number of teachers felt that the Internet connects the real world to the class:
Shiriey Detaney-Butier, Soordinator, ENC Capita) Callection & iy room. Kay Berlund shows how her fourth graders contribute dat'a through thc
Demonstration Site. George Washington GLOBE pro (paﬁe 20), Bruce Mu;s\un «nd mlgs;gue; %cs?lﬂ?e 2 Dﬁme
Unjversity they designed especially for science teachers (page 30), and Flolylymne er
Susan Friel, Rescarcher and Teacher kd and colleagues suggest ways to use Internet data to teach mathematics concepts
Unuversity of North Carolina, Chapel Hill : (page 36).
Arfene Hambrick, Program Assocate. Midwest Consortium :
for Mathematics and Science Erlucanen I} Part of our process for dcﬁning this and other Focus topks is l-hl'OUgh discussion
Ellzabeth Horsch, Presidential Awardee and Retired : with ENC's teacher advisory group, which mects for dinner at our offices
Teacher of High School Sclence, Wyoming ; about once a month during the school year. When we asked the group to tell
Patricia Hosken, Director ofTechnology, Redondo Beach . '
Unéfled School Distric, Callfornia '
Carlo Parravano, Director, Merck Insttute for Science Eduaation. .+ 7w = o v o B T UeBCAERER A
Vasha Rosenblum, Presidential Awatdee and Let us know how ENC can serve you by calling or sending a message
Teacher of Ilementary Mathematics, Alshama via emait ar US mail to the following departments:
Harry Tunis, Director of Publicatiars, General Information Acquisitions Roference Desk
Natlonal Council of Teachers of Mathemancs Hours: Monday-Fridsy:  Teiepnone: (614) 292-8383 Telepzione: (6;2 292-9734
. 8a.m-5p.m. ET Email: submit@encorg Email: library@enc.org
| ENC Focus ts published by the Elsenhower National Clnmginuucm f;r Lwhcnuun 9707153;‘:& Toll free  (800) 6215785
: et L cda et iy pr oo e U e (OERD Telephone: (614)232-7784  Publishing Technical Help Desk
U,S. Depsrtment of v e
3 The conteats of this publicauon do not recesunly :&m::;mﬁm » Fax: (614)292-2066  Teleonone: (614) 292-9245 Telephone: (614) 292-9550
{ o tof s:hm "":;"“by I Cencrnment, ENC weicomes readers’ Email; info@enc.ory Emai  editor@encorg Email:  helpBencory

cments and quesuons. Please address them to:

cisennowsr National Clearinghouse

for Mathematics and
Columbus, OH 43210-1079

" ERIC
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Sclence Education
The Ohlo State University, 1929 Kenny Road,

For the most up-to-.daﬁe Information on our latest projects,
visit ENC's web site: enc.org
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us what Mathematies and Science in the Real World meant 10 them, their
ideas were similar to those of the teachers who hadl cantributed articles to
the magazine.

Huwever. group memher joan Smith, wha teaches in Westerville, Ohio,
taok our request anc step turther: she asked her sccond grade studeats at
Fmerson Elementary Schaol todoa “quickwri(c" in their Learning Logs
on what the real world meant to them. One child echoed the umﬁtrl\'ing
message of many of the teachers: ’

The real world is what weiive in. It is our home.
There is no place like it in the universe. It's the only

T think the real world means that you...can't always
depend on someone to be thene when you need some help.
Tt also means you can get in more trouble. When you are in
the real world you aren't in the kid worid or the baby
world.-Heather

T think the real world is a grownap world not a child's
world, ] also think that no one looks after yoo.. You can't
count onyour teacher to tellyou if it ia right or wrong.
You have to figure it out on your own.-Brocke

Marbe some of these real-world concerns are beyond the scope of vur
curricuta. But 1 think most teachers would agree that we need to listen
and be aware. In the meantime, perhaps we can help more of our children

planet that has plants o animdls. Tt is a cool place.~Alex

But many of these sc\rn-ycm'-olds had different perspectives. Here are
some excerpts:

The real world means if you steal something you can get
arvested. But if you steal something when you are a kid.
you can't get arrested... The real world can be rough. In
the reol wonld you can get hurt and arresfed-Matt

...you have to be really responsible. You are here for a

reason-to be a good person and make people feel better

and help another person.~Emily

1 think the reci world means get with the action. Also
don't go ongour own little cloud in your own litHe

world... Do what you are supposed to be doing. Find gour

brain and use itl-Olivia

..when you are young you are not in the real world
because you always get another chance, but when you
are a grownup you don't get another chance... When you
are young you are in an casier world.—~Mike

1 think the real workd is like a place for grownups

because when youare little you are in the fittle world and

you go fo school and learn from your mistakes. Then
when you grow up. that's when gou are in the real world,
and when you are in the redl world you go to work and
have kids.—Ayssa

I think the real world is something that isnot in your

imagination. Like if you thought that there was a monster

under your bed. in the real world there isn't Orif you
thought dogs could talkin the real world dogs can not
tak So 1 think that the real worldis what is happening in
your redl life. and not your imagination.—Sarah

The real world means...a planet that we five on...the real
world is the only place that you learn how to domath
problems.—Keaton

£

3EST COPY AVAILABLE! 1]

share the view of this very wise second grader:

This is a story about what the real world means to me.
The reai world means 1o me—not an easy life, but not a
hand one-a kind of between ke life. I think the reat world
is not supposed fo work cut the way you want it toal
the time. To be in the real worid is not to daydream. Itis
to be awake and dlert In the real world if you wanf fo do
something new then go there and do it your way. Try
some new stuffl-Lauren

Calling All Classroom lnn;ci)vators: |
ITE FOR ENC!
ENC invites readers to contribute articles

for upcoming issues of ENC Focus:
A Magazine for Classroom Innovators.

Topics and Deadlines:

The Standards-Based Classroom
submissions due September 1, 2000

Literacy in Mathematics and Science
Submissions due December 1, 2000

New Horizons in Mathematics
and Science Education
Submissions due March 1, 2001
Yopics and deadlines subject to change without notfce.

Writers’ Guidelines are on page 22.
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While nn nne has answers for all the issues facing educators today,

progres: is possible when dassroom innovators, like yourself, exchange

proar SUMMIT ON SCIERCE

ENC jolns in a sweeping effort to publicize
the need for science literacy for everyone.
hy SteveWeaver, ENC ( ‘ollahoration

To make such an exchange possible, the online version of ENC Focus: A
Magazine for Classroom Innovators (enc.org/focus/) features an electron-
ic Innovators' Forum. Readers are invited to send concerns and com-
ments via email to editor@enc.org. Selected messages wilt be published
online, and of those, a few will appear here, so that readers of the print
version of the magazine can participate,

Since an upcoming issue of ENC Focus is on the topic of Educational
Equity, we particularly invite responses to this message:

Dear Innovators,

| think it is true that girls often hang back in rathematics and sti-
ence for fear of alienating the boys. I find that my high school girls
excel in math and science, but we are an all girls’ high school. Many
of these girls come from our co-ed elementary school where they
have been accelerated in math and science.

S T
yCICNCE

The ne ol for true reform in science cducation in the United States
creates a constant stream of dialog, Corporations, politicians, cducators,
parents, students, and communities 252 whiole are clamoring for the
“right” answer to making education mare relevant to the needs of our
society. Fueling this dialog are various indicators, such as results on TIMSS
(Third International Mathematics and Science Study) and other data, that
show US students lagging behind their counterparts in other countries in

I do know that our parents are involved and expect the students
{both boys and girls) to do well and go on to four-year caileges. Qur
teachers aiso expect everyone to do hisiher best, and they will not
let someone slack off for sacial reasons.

Maybe what needs to be done is to educate parents and teachers so

they don’t impart these negative ideas in the girls' heads. Girls don’t
learn that they “can’t do” math on their own; someone had to
plant the seed of doubt.

Pat Pietruszka, Math Teacher and Technology Coordinator
Nardin Academy '

mathemati.s and scienoe learning,

Many groups and indiviuals have offered possible sulutions for systemic
cducational reform, but no one corporation, organization, or professional -
sodiety has the resources to insure that their initfatives reach every school
or even every district. The answer may lic Ina national awareness pro-

Buffalo, New York gram that helps to spur Jocal efforts throughout the country.

please keep in mind that innovators’ Forum offars a way for you to dis- mit on Science i such a pro

cuss issues with other classroom innovators. You can get information
and answers to many educational questions from ENC’s Information
Services Department. Contact them by email library@enc.org or tele-
phone (614) 202-9734.

Surnmit on Scicnee (SOS) is a collaboration of corporations, non-profit
organizations, and government agencics, whose goal is to pramote the

importance of scicnce fiteracy. The first-ever intcgrated approach ofits
kind, Summit on Scicnce is a massive cffort to briug science literacy to

all people.

When you contribute to Innovators’ Forum, please inctude your full
name, your title or the grade you teach, the name of your school or diis-
trict, and your city and state. Please note that comments selected for
publication may be edited for brevity and clarity and that by submitting
them you are giving permission for your comments to appear in both the
print and the onfine versions of this publication.

The SOS collaboration boasts some of the most promincat leaders in sci-
ence cducational reform in the United States today, See sidebar for 2
complete list. Eisenhower National Clearinghouse is proud to be a part-
ner in the SOS effort. ENC will provide assistance in sclecting exem-
plary science curriculum resources and dissemninating information about

Again, the ENC Focus emall address is editor@enc.org. Or send your com- quaty scence- related web sites.

ments by mall: Focus Editor, ENC, The Ohio State University, 1929 Kenny
Road, Columbus, OH 43210-1079. if you send a letter, please include
your telephone number so we can contact you if necessary.

[y ——y

SummhonSdenceBspearhezhdbySdemic&aW&thDC—budmn-
profit organization. mumm.mmsmdﬂnmm
nm-pmﬂtorganhﬁonndmmmofsdenm As publisher of Sdence
m.wsmmdmwsammmmmmlmmm
mmmmmnmmmolwmmmamm
Servics encourages students, parents, teachess, and communities to exple . . .evast
1 1 world of scenca, For more irtiarmation sbout Science Strvice, visit www.sciservorg.
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$OS members have been meeung since 1998 1o plan
national events that will serse as a call to action for science
education reform. On February 16, 2000, SOS announced
plans at a press conference held at the Hardy Middle School ¢
in Washington, )C. National Academy of Sciences
President Bruce Alberts, Nasdaq Stock Market President
Alfred Berkeley, Nabel Laureate Leon Lederman, and

sports and entertainment stars were on hand to outline these
SOS events:

+ Official Kick-off, Swnmer 2000—Summit on Science is scheduled to com
mence in conjunction with the annual National Governor's Conference in State
College, Pennsylvania. Since education is always a key issuc for state govern-
ment, it is fitting that governors from cach statc help announce and highlight
SOS.

* Community Awarcness Month, October 2000—More than 500 aquariums,
2005, science and technology centers, and museums will open thelr doors to
help promote science literacy. ‘This month-long campaign will communicate to
the general public that science literacy is not only important, but it is also easily
accessible.

+The Summit, November 20, 2000—The actual Summit, to be conducted as a
town mceeting, will offer parents, educators, corporate leaders, and organization
entatives an opportunity to openly discuss issucs in science literacy. The
focus of the Sumimt is to issue a national call to action and to encourage imple-
mentation of this ewtion at the local level.

« Give Smart, Give Science, December 2000—The Give Smart, Give Science hol-
iday campaign will publicize how gifts of educational toys and books can encour-
age scicnce learning.

¢
SO is a national program that will focus on local results, Every community will be

encouraged to work to create true cducational reform—the kind of reform that is felt

by those who need it most.

For more information about Summit on Science, visit the SOS web site at www.sum-
mitscience.org @
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Summit ON SCIENCE PARTNERS
Clvic/Corporate:

Bayer

Bridges Intellectual Development Systams, Inc.
Carway Communications

Community of Science

Discover

intel

tockheed Martin

Lucent Technologies

NASDAQ

National Alliance of Business
Popular Science

Prentice Hall

Senator Rabert C, Byrd

Siemens

US Department of Education

US Department of Energy

US Department of Transportation
Weinberg Harris & Assodates

ProfessionalEducstional:

American Assodation for the Advancement of Sclence
American Assaciation of Colléges for Teacher
Education

American Association of Physics Teadhers
American Chemical Sodety

American Prychological Assocation

Amarican Zoo and Aquarium Assoclation
ASPIRA Association

Association of Women In Sdence

Assodation of Sclence-Technology Centers
Center for Excellence in Educatiun

Council on Competitiveness/ Internet Learning
Network

Dietrich V. Botstiber Foundatien

Eisenhower National Clearinghouse

Electronic Industries Foundation

institute for Advanced Study

LINCT Coalition

Living Classrooms Foundation

Mentor

National Academy of Engineering

National Academy of Scierces

Nitiorial Research Council

National Aeronautics and Space Administration
National Assodation of Bidlogy Teachers
Natinaal Consortium for Speciatized Secondary




ENC Partners:

Eisenhower

Con

&:ve Demo l'{glsa

Appalachian Region

Kentucky, Tennessee, Virginia,

Mid-continent Region
Colorado. Kansas, Missouri,

Q

ERIC

Aruitoxt provided by Eic:

West Virginia Nebraska, North Dakota,
South Dakota, Wyoming
E Elsenhower Regional
3 MatvSclence Consortum at AEL .
€ Pam Buckiey, Director — £ Eisenhowaer High Plains Consortium
g 1700North Moore Street, Suite 127 @ George Watson 5: for Mathematics and Sclance
£ Arlington, VA 22209 %" Marshall University E: John Suttun, Director —
9 Tolltree: (800)624-9120 Reom 101 Jenkins Hail & Mid-continent Regional Educational g John Ristvey
Fax: (703) 276-0266 E Huntington, WV 25755 g£' Laboratory %! Eisenhower High Plains Consortium
Email:  bud:leyp@ael.org © Phone:  (304) 696-2874 S 2550 South Parker Road, Suite 500 o for Mathematics and Science
aelinfoaelorg ® rfax (304) 696-6221 ' Aurora, CO 80014 E| 2550 South Parker Road, Suite 500
URL: www.3el.org/eisen Email:  watson@marshali.edu i Toll-free: (800) 9496387 ] Aurora, CO 80014
Fax: (303) 337-3005 Phone:  (303) 3370990
" Email:  jsutton@merel.org ‘ Fax; {303) 337-3005
URL: www.merel.org/pc Toll-free: (800) 949-6387

£ Ei Midwest Consortium for Mathematics and Sclence
3| for Science and Mathematics Education 5 Education
€| AntSussman, Co-Director E| Gil Valdez, Director
G| Steve Schneider. Co-Director North Central Regiona! Educational Laboratory
730 Harrison Street § 1900 Spring Road, Suite 300
§ San Francisco, CA 94107-1242 I §] oax Brook, [ 60521-1480 8 Susan Dahl
Phone:  (415) 241-2730 @ Anne Malley Phone:  (630) 5714700 #3| Fermd National Accelerator Laborato
| Fax (415) 241-2746 .a. Biodiversity Resource Center l Fax: (630) 5714716 Lederman Sctence Education Center
Email:  asussma@wested.org ° Catifornia Academy of Sclences Email:  valdez@ncrel.org PO 8ox 500, MS 777
program: werc@wested org £ Golden Gate Park URL: vwav.ncrel.org/msamschem _8 Batavia, il 60510-0500
URL: wwwwested.orgiwercs © San Franasco, CA 34118 Phone:  (621) 840-3094
O phone:  (415) 750-7361 Fax (630) 840-2500
fac  (415) 750-7106 | €mail:  sdahi@fnal.gov
Email:  amalley@cas.calacademyorg
Mid-Atlantic Region Northeast and Islands Region
Delaware, District of Connecticut, Maine, Massachusetts, New
Columbia, Maryland, Hampshire, New York, Rhode island,
New Jersey, Pennsytvania Vermont, Puerto Rico, Virgin Islands
Wid-Atlantic Elsenhower Consortium for
antic Else —_—
E Mathematics and Sclence Education E Eisenhower Reglonal Alllance
£ Keith M. Kenhner, Director 3| for Mathematics and Scienca oty Singen
§| Research for Better Schools — €| Eduation Reform Bl R vl i TERC
444 North Trird Street i Karen Efinich §| Mark Kaufman, Director ik iance/TER!
E Philadeiphia, PA 191234107 £! The Fianklin Institute Science Museum £ | TERC 0 _;ﬁmm onmdo
Phone:  (215) 574-9300 ext. 279 222 orth 20th Street 8| 2067 Massachusatts Avenue m&mbn 922617) o
fax | (@215)5740133 8| Phitadelphia, PA 19103 Cambridge, MA 02140 Prone: (617 8735723
€mail:  kershner@rbs.org @| Phone:  {215) 448-1338 Phone:  (617) 547-0430 ac Y enoterced
mathki@rbs.0rg Vipae (1M1 Fac  (617) 3493535 Emai:  motly_singsen@tercedu
URL:  wwwibsorg : Emait  kelinich@fiedu Email:  mark_ksufman@tercedu
« URL www.fi.edu URL: ratercedualliancetubhome.html
<
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Far West Region
Arizona, California,
Nevada, Utah

—
WestEd Elsenhower Regional Consortum

Visit enc.o:/g} v "’;\\\

North Central Region
llinois, tndiana, lowa, Michigan,
Minnesota, Ohio, Wisconsin

—
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Contact the Eisenhower

Consortium or ENC Demonstration Site that serves

your state for assistance in improving mathematics and science education.

Northwest Region < .

Alaska, ldaho, Montana, < \

Oregon, Washington .(‘7 (i
e

£ Science and Mathematics Consortium
5, for Northvsest Schools

Ei Ralph T. Netsen, Director

=| Columbia Education Center

0

171 NE 102nd Street
v{ Portland, OR 972204169

| Phone:  (503) 760-2346 o! Keisten McCowan

: Fax (503) 760-5592 & Information Sdence Hall

| email.  ralphBcoked.org @] Oregon Museum of Science

“URL  wwiwol-ed orgismenws ﬁfl and Industry

| 1945 SE Water Avenue
Portland, OR 97214-3354

| phone:  (503) 797-4585
sax  (503) 797-4568
| Email:  kam@omsiedu

S +©
Pacific Region

American 5amoa,

Commonwealth of the

Northern Mariana Islands,

Federated States of Micronesia,

Southeast Region
Alabama, Florida, Georgia,
Mississippi, North Carolina,
South Carolina

ElEunhwnr Consortium for Mathematics
=

and Science Education at SERVE
¥l Francena Cummings, Director
§ 1203 Governors Square Boulevard, Suite 400
Tallahassee, FL 32301 —
9| pnone: (850 6716033 8| €4 Andersan, Roglonal Coordinator
| Fax: (850) 671-6010 A&l Metro Atlanta Georgia Youth Science
Email.  fde3530@gametacnsfsu.edy o| & Technology Center (GYTSQ)
URL wwwserve.org/Elsenhower § PO Box 54244
| Atlanta, GA 30308
Phone:  (404) 589-8008
Fax (404) 589-0032
Email:  edanderson@mindspring.com
Southwaest Region

Arkansas, Louisiana, New
Mexico, Oklahoma, Texas

Guam, Hawaii, Republic of the Guam
Marshall Islands, Republic of Palau e MEsenhower
S| for the Improvemetit of Mathematics thTllip Eaglin )
g: :,cllﬂc :acthematio and Science g[ ?hc? B:;iam s and § ;::‘ m‘fam @ f:nhw&::;o;ﬁu:::ef’:ra ttil::and
i v:gl g"uma:'m':“"rm“o‘r‘m . R:Si(l:nalaCo:s’:::i? n: dence 8| southwest Educational Development Laboratory  E1 Science Teaching (SCIMAST/SEDL)
o} Pacific Resources for Educa?ior: g PREL Guam Service Center v i'u‘ East&ev,egasmt v i&ﬁ“m‘;f;ﬁ?
§| and Learning | POBox 326359 Shone,  (512) 4766861 Phone:  (512) 476-6861
Ul 1099 Alakea Street, 25th floor Hagatna, GU 969326359 Fax: " (5124762286 Fox: ’ (512)476-2285
Honoluly, t(ialog)m! phone:  (571) 4750215 ext. 133 Emai:  simast@sediorg t
Phone: 411-1300 Fax (671) 4780215 . k-
Faxe (808) 4411385 Emsi:  borjaa@prelorg URL: www sedh,org/pithscimastiwelcome.hitm
tmail:  dumasp@prel.org
askmathsci@prel.org
URL: wi.prel.hawaii.eddprogums/MSlmath—sdemehml
Eisenhower National Clearinghouse ENC Capital Collection & Demonstration Site
for Mathematics and Sclence Education Washington, D.C.
Columbus, Ohio « CAMTAL COLLECTION @
.- — Zz )
oi Gail Hoskins 8 Shirtey Deuncy-aytlef ) E g
‘%1 Eisenhower National Clearinghouse 2| The George Washington Um.velslw o z
gi T Ohio State University ol instructional Media & Materiais Center 3 8
1929 Kenny Road / §| Geiman Ubrary, Room 806
8| columbus, OH 432101079 3| 20l seet W 4 g
" TolMFree: (800)621-5785 ngton. = 3
Phere (614 2927708 Eisenhower National Phong: . (202) 994-7048 £ EN C 3
Cfmc (614)292:2065 Clearinghouse Fac (2009944520 O aprimcoLECTION &
Emall:  ghoskins@encorg Emaik em.gnnslquyu.edu
URL: encorg . URL: www.gwu.eduf-immd
i 'E‘
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, BESTCOPY AVAILABLE “focus voi1, o3 =~
! g 9
h |

ERIC

Distributed by DynEDRS




ENC in Action

in on the Ground Floor: ENC Helps One School
Get Off to a GOOd Start ENC Online helps make Internet information more manageable for this science

teacher and his colleagues.

by Bob Riddie. serenee Teacher. Kansas Gy, Shisount

I teach general science to a mix- In addition, our faculty often engages in discussions and debates

ture of sixth and-seventh grade about issues such as classroom strategies, scheduling, and, especially,
students at Southwest Charter assessment. Some of the resources that 1 use as “ammunition” during
School, a newly formed school in these discussions are materials that 1 find through ENC's web site,
Kansas City, Missouri. As anvone especially ENC Focus articles and reprints of current and past articles
in a similar position will surely from a variety of educational publications.

agree, teaching middle school

sclence has its own peculiar Visit enc.org to explore the wavs ENC Online can help you

quirks and challenges, and in your work! &

among those challenges is finding

lessons and activities that can In addition to teachmg scrence at Southrest Charter School, Bob Riddle
engage the very active mind ofa also writes Scope on the Skies for NSTH's Science Scope magazine; he 15 also
middle schooler. the editor of the onlme asronomy newslerter Qué tal in the Current Skies

{sun.currentsky.com).
We decided that to be most effective, we should organize the school

into gradc-lcvel teams consisting of core teachers, We use block Contact him:
scheduling so that our clective teachers can teach classes for both Bob Riddle
teams. Having a block schedule also allows us the flexibility to man- Southwest Charter School
age project-based learning. . 712 E. 6%th Street

Kansas City, MO 64131
Each quarter, students become involved in a thematically linked (816) 363-1694, ext 38

project involving their core and elective classes. This year, our stu- briddle@swcharterschool .org
dents' projects included tracing their ancestors as they immigrated to
the United States. In another project, designed to coincide with the
Mars Polar Lander, students imagihed and modeled what it would be
like if they, as adults, were to designa colony on Mars. Each project
calminates in a Quality Night when family members and the public

are invited to hear our students present their project displays.

Pulling all of this together while sim:itaneously opening 3 new school
was a challenge, and quite frankly it still is. However, one resource in

jcular—the Internet—nhas made an incredible difference in the
quality of materials students have access to. It hasalso pmvidcd a
wealth of information that has been invaluable in helping us as faculty
figure out what we were (and are) doing.

Because of the awesome amount of information on the Internet, a
certain degree of organization or structure is nccessary to manage

it_This is where the ENC web site (enc.org) has been most useful See Your SfOfy on 'thiS P age.'

for us as individuals working in our content arcas and also as a

team collaborating on our projects. Do you have a story about how you used
Throush s fom ENC Onl ) e ENC products or services? Pleace email it to
ugh various inks from ENC Online, we have access to .y . .
Show-Me standards for mathematics and science. We can also find us at edttor@enc.om or r“a“ 'tO Focus Editor,
appropriate lesson plans or activitics for our grade levels. ENC, The Ohio State University, 1929 Kenny
Road, Columbus, OH 43210-1079-

Visre encw TO&\ !. S
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Using the Internet

Designing a Classroom Web Page

Aruitoxt provided by Eric

it Zbuted by DynEDRS

How Does it All Work?

Having an understanding of how the World Wide
Web works is helpful when creating your own web
page. Here are some of the basics.

The Internet is a giant computer network that con-
nects other computer networks. The World Wide
Web (WWW) Is a collection of electronic documents
that combine text, graphics, multimedia, and links
between files. Thislinking between files creates a
giant “web” of easily accessible information.

Each document on the web, a web page, is based on
a file that can include text, graphies, or other muiti-
media as well as links to other documents. Aweb
page is stored on a web server that is connected to
the Internet and can answer requests made in a par-
ticular communications language, called HTTP
{HyperText Transfer Protocol).

When you access the web, your web browser (e.9.,
Netscape Navigator or Microsoft Internet Explorer)
retrieves information from the Internet. When you
access a web page, your web browser fires off a
request over the Internet for a file specified by an
address or URL (Univegsal Resource Locator). Your
computer connects to the web server that has that
file. The file is then transmitted over the Intemet to
your computer, where your web browser displays the
file.

HTML (HyperText Markup Language) is not a word
processing tool, desktop publishing application, or
programming language, but rather strings of text
called tags that enable the file to be interpreted bya
web browser. You can use programs such as Notepad
or WordPad to create and save HTML files. Saving
text files with an .htm or .htm! extension will allow a
browser to recognize it as containing HTML tags.
Most browsers allow you to view the HTML tags used
to design web pages. This set of tags, called the
source code, can be accessed under the View menu
of your browser.

BESTCOPY AVAILABLE
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Creating your own web site is worth the effort. Here are some tips.

by Kimberly S. Rocmpler, Instructional Resources

Every day, the Internet brings together millions of people from all over the
globe. It can also work on a smaller scale in vour school, connecting parents
and their children, weachers and their students, and parcnts and teachers.

A schon] web site can publish information such as news, talendars, directory
information, and lunch menus. Families can communicate with teachers via
email, view student projects and homework assignments, and take virtual
field trips. Online forums can allow students and parents to exchange ideas
and opinions and to voice questions, praise, and concerns. A collection of
web links suggested by the school can guide familics to other sites of intercst.

If your school is not publishing online yet, you can take the lead by creating 2
classroom web page. Individual homepages created by teachers can begin by
listing homework, notes, and news, then expand to serve other functions.
The process of publishing on the web is surprisingly easy and inexpensive, but
the exact techniques you will need to use depend on the software and hard-
ware you have available. This article provides some general guidance to get
you started.

Web Access

The first thing you nced is web access—in other words, you have to get
wired, Many of you already have access through your school. Access at home
can be achieved through services such as America Online (AOL) or through
your local cable company.

Setting Goals

The second step is setting goals for your web site. A typical goal for a class-
room site is to provide better communication between you and the parents of
your students. What kinds of information would provide that?

Asa parent, | know that one piece of information 1 can use before school
starts cach year is 2 supply list for my daughter Kelly's dlass. Last year, when
she started third grade, the list was sent home via regular mail, but | mis-
placed it 10 minutes after | opened it.

In addition to basic information, a classroom page could provide a virtual fleld
trip so Kelly and [ could fonk at her dlassroom, thereby diminishing some of
her new-school-year cters, An explanation of her new teacher’s teaching
philosophy and what she wanted to accomplish aver the school year would
have helped relicve mine, Examples of excellent classroom web pages that do
all that and more are Mrs. 'sThird Grade ClassWeb Page and Mrs.
Silverman's Second Grade Class Web Page (see Recommended Resources
onp.13). .
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Creating the Con.ent of Your Site

Once vour goals have heen set, vou need to create 2 storvboard—a dia-
gram that specifies what is on each page of the site and how the pages fit
together. This s the time to decide what links to use between pages in
vour site and which external links to use. Look at existing sites to get
ideas on how the designers added navigation tools, graphics, and links
to other sites. You can imitate successtul clements without violating
cop yright laws.

The next step is to create Your site ON Your own computer. What con-
tent would be of interest to parents and students? The possibilitics are
almost limitless, You could include copies of course svilabi, links to
state and district standards, descriptions of class projects, homework

assignments, links to district policy documents, student work, links to

" homework and ask-an-expert web sites, and much more.

[n planning your content, be aware that using the names and pho-
tographs of children on web sites can lead to preblems. In her class
web pages, Mrs. Boguckd uses noms de plume for her students, and she
does not include pictures of the children on the site. Check with vour
school district for policies regarding this issue. Even if vour district has
no policy, be sure to get parents” written permission before putting a
child’s name or picture on your site.

HyperText Markup Language (HTML)

Web pages are text documents with graphics, multimedia, and links.
But how is that special formatting and linking information stored in the
text document? It is stored in special strings of text called tags. The
format of these tags and what each tag means are determined by a spec-
ification called HTML or HyperText Markup Language.

After vou have created the content of vour web site, it needs to be con-
verted to HTML. You can do this in two different ways: you can design
it from the ground up inserting the HTML tags vourself or use web-
authoring tools.

Web authoring tools include HTML editors or WYSIWYG (What You
See IsWhatYou Get, pronounced wiziwig) editors that require no
knowledge of HTML. Graphical and multimedia elements, such as
photos, sound bytes, and video clips. can be added through either type
of authoring tool.

HTML cditors assist vou with various tasks including fast insertion of
common HTML tags, choice of colors, auto-upload capability, fast
review modes, and more. These editors handle the management of the
HTML tags for you. An example of an HTML cditor that is available
for free is BBEit Lite (for Macs onlv.

WYSIWYG editors hide the HTML tags completely and allow you to
see what the pages look like. This tvpe of too! also allows vou to link to
other web locations without typing the URL or pathname. These edi-

Visit enc.ol 12 “
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tors cut, paste, and resize graphics, and create and edit tables and
forms. FrontPage Express and WEB Wizard (hoth for Windows only)
are two WYSIWYG cditors that are free to users. Netscape Composer
combines word-processing-like features with a web surfing environ-
ment. GeoCities and America Online also offer casy-to-use, fill-in-the-
blank tools that help you quickly create an initial web page. Ihave listed

tools that are frec—many more arc available for a fee.

Going Oniine and Testing Your Site

Luckily, server space for small web pages s often either free or inex-
pensive. Many schools and districts now have their own servers just for
this purpose. Check with the technology coordinator or staff person
most likely to know about this before sceking external server space.

If you are an America Qnline customer, you can get a limited amount of
server space included in the fees that you already pay. Cable modem
hook-ups usually provide at least SK of server space at no extra charge.
GeoCities, the [nternet’s biggest personal web page publishing site, gets
you on the web quickly and includes free server space for personal
homepages.

Another alternative is HighWired .com, which has made web publishing
free for schools across the country by developing template-based
programs, so that knowledge of HTML or File Transfer Protocol (FTP)
software is not required. Every department in your school can lLiave its
own site, and individual classroom sites can also be created. The system
allows teachers to post course overviews, policies, syllabi, and projects;
receive student assignments online; and showcase student work.
Examples of schools that have taken advantage of this free service
incdlude WE. Parker Elementary School in Edgefield, South Carolina;
Eagles Landing Middle School in McDonough, Georgia; and John
Glenn High School in Norwalk, California. Go to wwwihighsircd.com
and click on these schools to sec what this site has to offer.

Once you have chosen your web service provider, the next step is trans-
ferring your files to the web server using FTP software. When this
transfer ocours, your site is online. Although thisis very exditing, itis
not the same as the official launch or grand opening of your site. Before -
you really go public, it ts very important to test your site thoroughly on
as many different computers as you can. Try it athome and at school.
Ideally, the parent of 2 current or former student should give some
feedback—after all, thatis » ir target audience. You can also ask your
friends to view the site and provide suggestions. (Asan alternative to
going online for your testing phase, testers can look at your original file
sent to them as an email attachment or on disk.)

“This testing will reveal problems that can arise from the inconsistencies
found in the web, Different browsers display the same HTML tags dif-
ferently. Some browsers support newer or 1o tags, s pages
displayed in them look better—or at least different—from the way
they look on other browsers.

& 17
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Connection speed, refated to such factors as modem speed, alvo
varics. That means that graphics-rich pages load very slowly on
machines that have stow connections. Different users have different
screen sizes. fonts, and window sizes. This causes the same web
page to look quite ditferent on different machines.

The key to overcoming these problems is to keep vour pages as
simple as possible--use standard HTML features and simple web
page lavouts.

Launching and Maintaining Your Site

1f vour site is online during the testing phase, it is accessible to
Internet users, but probably the oniy people who will visit it will be
those you have invited to test it. After you have revised your site
based on tester feedback, vou are ready to launch.

Reaching your true audience will take some public relations cffort
on vour part. You will need to inform parents about the site and
help them access it by providing a demonstration at a school open
house. The time of vour launch may also be the opportunc
moment to enlist the support of your school administration and
other teachers.

Once Your site is functioning on the web, be sure to update it regu-
larly including checking for links that no longer work. You can also
revise vour site, adding new content and links. Keep a list of ideas
as well as documents and graphics that you would like to add later
when vour comfort level increases and, of course, when you have
dme.

You Can Do it! )

There is no way onc magazine article can provide step-by-step
instructions on how to go aboat this whole process, but a multitude
of books and online resources, some on the Recommended
Resources list, can help. Taking a class will make you even more
proficient. Another resource might be students in your class or
their parents. Ask for volunteers to help vou geta classroom web
page launched.

Creating a web site may scem like a huge undertaking, but you will
be surprised at how casy it is and pleased with the result. | know |
was. In preparation for writing this colurnn, I created my own per-
sonal web site. Check it out at www, gcodtirs.mm/’kimmcmplcr. @

Connect to all the web sites
- mentioned in this magazine
- via the online version
enc.org/focus/reaiworld

-
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Roempler’s
Recommended Resources

FrEe PERSONAL Wes PUBLISHING SITES

GeoCities - www.gec “ities.com

This site offers easy page-bullding tools for peaple at every abllity
jevel: the Wizard tool is for beginners, and PageBuilder templates
don't require knowledge of HTML. An Advanced HTML editor is also
available. You can use FTP to transfer your own files or GeoCities' EZ
Upload tool instead. Provides 15MB of free server space. The adver-
tisements are as low-key as possible. Rated as Editor’s Cholce by CNET.
AOL Hometown - www.hometown.aol.com

This site has a clean, easy-to-navigate interface and offers slick tools
for AOL members. Provides 12MB of free server space.

Lycos Tripod - wwwi.tripod.lycos.com

Excellent page-building tools are available here. Lycos even pays you
for good traffic to your site if you meet certain requirements. Provides
11MB of free server space.

ONUNE GUIDES
The Barebones Guide to HTML - www.werbach com/barebones

TUCOWS, The Litimste Collection of Winsock Software - Www.tcows.com
Each tool gets a rating in number of cows.

Card Davis’ HTML Editor Reviews -
www.homepage.interaccess.com/~cdavis/edit_revhtmi
Reviews a variety of authoring tools, comparing the basics
of each package.

Writing HTML: A Tatortal for Cresting Web Pages -
www.mcli.dist.maricopa.edutut/

Fiee AutHoring TooLs

FrontPage Express - www.microsoft.comsfrontpage
BBEdIt (Mac only) - www.barebones.com

Netscape Composer - www.netscape.com

FiLe TRANSFER ProvocoL RESOURCES

FIP - File Trensfer Protocol -
http:lewv.imaglnarylandscape.comhelpweb/ftp/ftptop.html

Windows Sockets File Transfer Protocol Client -
http'J/www.gabn.netf;Unodilws_ftp32.htm

Frée of charge only to non-commercial home users, students and facul-
ty of educational institutions, and to U.S. federal, state, and local gov-
ernment employees.

Fetch for the Macintosh - httpz/mac.map.com/mail.htm

Free downioad.

TeacHER HOME PAGES

Mrs. Bogucki's Third Grade Class, Anne E. Moncure Elementary School,
Stafford, Virginia - hbogudd.staffnet.comlaemesldefault.htm

Mrs. Silverman's Second Grade Class, Clinton Avenue Elementary
School, Port Jefferson Station, New York - www.kids-learn.org/class98
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Publication Opportunities Encourage Student Thinking

This middle school science teacher explains how he motivates his students to write;

excerpts from their work demonstrate their enthusiasm.

by Michael J. Calhoun and Middle School Science Students, Alexandria.lirginia

When students enjoy a science activity, they love to talk about it,
especially with their peers. This natural tendency to want to tell others
about an enjovable experience can be used as a catalvst to encourage writ-
ing, 1 point out to students that when thev write about their work, they
arc behaving like scientists because whenever scientists make a new dis-
covery, develop a breakthrough procedure, or invent 2 new device, they
writc a paper explaining what they have done. When this paper is pub-
lished in a scientific journal, their peers have an opportunity to make
comments and supply valuable feedback.

To make my students’ writing experience even more authentic,

1 try to find publishing opportunities for them. | have had success with
Dragonfly. a science magazine from the National Science Teachers
Association for upper elementary and middle school age students, that
publishes student-developed experiments, investigations, storics, art-
work, and poems, Recently, 1 learned that ENC Focus publishes student

essavs about their learning in science and mathematics.

Asa classassignment | asked my students to choose a successful science
activity or project that they really enjoved. They were to write 2 feature
article for Dragonfly or ENC Focus about that activity. Topics ranged from
units on electricity to interesting science fair projects to student.devel-
oped web pages.

{ reminded them to write in a clear style, and to explain any difficult
terms that they used. They were to design an atactive lavout that includ-
ed a headline tite, drawings, cartoons, illustrations, and/ or photos.

Prior to the assignment, my students examined articles written in scien-
tific journals and the feedback that the authors had received, which is
usually published in the Letters to the Editor column. Students also
worked with our school’s English department, examining feature writing
techniques and using word processing cquipment.

As an extension activity and to reinforce the concept of pecr review, stu-

Michae! J. Calhoun, writes science lessons. deselops web sttes, and conducts dfter-
school stience enrichment classes and summer camp programs for upper elementary
and muddle school age children, He also teaches muddle school saence at St.
Stephen’s & Ss. Agnes School of Alexandria Virgmia.
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dents were encouraged to post results of experiments, projects, OF other
research over the Internet on their own web pages. We made use of
Internet domain hosting services and URL redirecting organizations that
offer free web space and email services. These web space providers often
offer simple web page making tools that are easy for students to use. A
dedicated email account can also be set up for students so that they can
receive email related to their web pages. You can visit the web page
developed by my students at: www homestead.com/cyberiab3

ENC Celebrates Your Students

“What's wrong with our schools” Is 3 prominent topic
especially in an election year. But teachers tell us tha
they wish that someone would focus on what s right:
the wonderful young people who grow in so many excit-
ing ways right before their eyes. This is the firstin a
saries of features showeasing the leaming that happens
every day in schools all over the country.

You can take part in this effort by sending student work
that demonstrates their involvement in mathematics, sd-
ence, and technology. As s Hllustrated in this first article,
the submission needs to indude a brief Introduction writ-
ten by the teacher. Student artwork increases the iikeli-
hood of publication, but we can return it only if you pro-
vide a self-addressed, stamped envelope of adequate
size. Please be selective; students can heip evaluate their
peers' work and choose the best for submission.

Submit electronically by attaching files to email:
athorson@enc.org

Or mail to:

Editor, ENC Focus

1929 Kenny Road

Columbus, OH 43210-1079

For general guidelines on writing for ENC Focus,
see page 22.
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Student Writing

Here are excerpts from Michael Calhoun’s middle schoa] students’ articles. The artwork is also cheir own, We begin with
o few pieces about creating a burglar alarm.

BMMMMM Goes THE BURGLAR ALARM
by isahel Figueroa

- ...What better way to learn the steps and procedures of
building electronic devices than to have a hands-on activity
enabling students to create our own working devices. During

. the work process, we also lcarned the schematic symbols to

i the materials we were working with and many others. Terms
such as potentiometer, LE.D,, diode, semi-conductors, ing-
lators and conductors became frequent words in our vocabu-
lary. Learning the terms, uses and material names helped us
have a better understanding of our own working model...

There was a variety of burglar alarms we could choose from

and construct. The most popular one was an alarm where we puta card in between the switch (preventing the two
metal pieces from touching and making the buzzer sound) and punching a hole in the card. We would then attacha
string and tape it to the opposite door frame. fa “burglar” then came and tricd to step through the door, they would
pull the card out and waken someone with the buzzer sound. HAHAHAH! Gottcha ya' bad guy! (Instead of a card,
I put money in the clothespin because | have some very greedy siblingsl)

MAKING AN ALARM by Katie Schroeder

After commenting "You never know when you will need ¢ catch a trespasser!"and listing the materials, this student focused on
describing the circuit that makes the alarm work:

In order to make the alarm, you need to know how to wire a series circuit. A scries circuit is a circuit consisting of
only one path for current to flow. In this case, the series circuit is made up of the buzzer, the dry cell, the clothespin
and the paper fasteners, First the paper fasteners are drilled into either side of the clothespin, Then the clothespin,
the buzzer, and the dry ccll are attached to the block of wood. Once they are all wired together, it is easy to sec how
the series circuit works. The electricity from the battery goes through the buzzer, and then goes through one paper
fastener in the clothespin to the other paper fastener and then back to the battery. You will know if you wired it prop-
erly because you will hear the alarm buzz. Putting a piece of paper or a note card between the two paper fasteners
will stop the alarm because it will break the circuit.

BURGLARS BEwARel
by Joe Trunzo

After describing the materials and steps in making the alarm, this student admits:

I expericnced success in this project but not on the
first try. | thought | had constructed the elarm
according to the directions, so when | pulled the
string, | was bewildered not to hear the alarm. |
looked at my work and asked my teacher for some
help. I realized that | had soldered the wire to the
wrong end of the dry cell. I cut the wire and re-
soldered correctly. Success at last! My hard work
was rewarded with an obnoxious buzz.

BEST COPY AVAILABLE 20 S Toausvinees AN
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Buzz Into ELECTRONICS by Willlam Schafer

Bg[orc lounching inro daarled Jircctions for making the alarm, this student explains how he measured his success 1n the real
world:

The most interesting and successful activity that I did in the Electronic Unit was to make an alarm system. [have
always liked electronics, and Thave soldered many times in the past. | have made my own radio and several robots,
and | have soldered the electronics for my train. This alarm project, therefore, was right up my alley. | put my fin-
ished alarm to usc protecting the door to my bedroom. The success of the project was confirmed when my dog
tripped over the fishing linc and st off the alarm, letting me know that he had entered my room.

. Aaps, Bases, AND NEUTRALS by Lindsay Wright

This student realizes that science 15 interesting, fun, ead “meaningful in daity life!”

...The main indicator | used for this experiment s called litmus paper. This turned a specific color for each level of
acid, base, or neutral (contains neither an acid or a base). Also, I lcarned that there is a chart called a pH scale that
measures the strength of the acid or base. As you can see in my diagram, the neutral is in the center, and the
strength grows as the acid or base goes farther from the neutral.

In the first part of this experiment, |

. * tested a variety of normal household
H\'\. SCA LE— ° substances like Alka-Seltzer, soda,

Crisco, and hydrogen peroxide. 1
- { ,_‘ found out other things about these
R ORI 5;\':;‘3 substances. For instance: Crisco is
an acid, and acids taste mosily sour

nuimx

and react with metals more casily than a base. Alka-Seltzer is a weak base
that tastes really bitter and is slippery when dissolved. Finally, I found out
that there are a lot more common acids than neutrals or bases. One of the
only*neutrals that I tested is hydrogen peroxide....

I never knew that a simple experiment fike this could be so interesting and
fun. It seems so unimportant until you investigate further and realize that
acids and bases arc useful and meaningful n daily life!

How 1o Maxe A HoME-MADE FIRE EXTINGUISHER
by Margarita Jennings

Safety was on this sudent’s mind as she described this ectwity:

The best science experiment [ have done in my science class was making a homemade fire extinguisher..... The
materials 1 used for the experiment were:

* One tissue (i.c., a Kleenex)

* A rubber band :

* One 20-ounce soda bottle (any kind will do)

*Whitc vinegar ' =
Bkingos | BEST COPY AVAILABLE
*Acork

* A glass tube

* A propane torch 2 f
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Imelted the glass tube because it was too long, You need about a six-inch piece. 1 did this by using the propane
torch. Be carefull Next, | drilled a hole through the cork. It isimportant to do this very arefully becausc corks
can break easily. Then, ] inserted the glass tube through the hole. Then, | set aside the glass tube and cork and
filled my 20-ounce soda botde about halfivay with 10 ounces of vinegar. Then, | took the tissue and put a spoonful
of baking soda in it. 1 used a rubber band to secure the tissuc to the glass tube, and then carefully pushed the cork
into the mouth of the bortle. 1 made sure the glass tube was in the tissue so that when the vinegar came into con-
tact with the baking soda, it would make a chemical reacton. Now, I was ready for the real test. Shaking the bot-
te causes the baking soda and vinegar to mix. This produces a chemical reaction in which carbon dioxide gas is
created—the same gas that puts out fires. Carbon dioxide puts out fircs by depriving the flame of oxvgen, The
experiment was successful because | followed the directions and worked carefully. It isimporrant te do this with
adult supervision.

MOLECULES by Cassie Griffin

Here's an essay that shows development of undestanding
of one of the big ideas of science.

Of the many experiments that we do in my science class,

the most interesting one was where we proved that mole- o e R e
cules exist. First we took a beaker and filled it with o LSt ".' &
jodine. Next we took a special kind of plastic bag, filled it e B ST 4:%" molgoulns

with a starch solution, and tied a knot at the top of it.
Then we took the starch solution-filled bag and placed it
in the iodine-filled beaker, The moment the starch solu-
tion-filled bag touched the iodine, the white solution . \Pgp Y N “_j

rurned blue. It did this because the starch molecules were e : St e g '

big so they couldn't get out of the medium-sized mole- coe BT o “(_é/:;.i."—T (’-‘-’/-I"!"—-’d
cules that made the bag, The jodine molecules were s0 7 by N W molecules
small that they could get into the bag and turn the solu-
tion blue, but the solution’s molecules couldn't escape so
they couldn't turn the rest of the beaker blue. 1 think that
this expc;imem was successful in two ways. It worked,
and it taught me that molecules do exist.

WeB PAGE by Mollie Woods

This student realizes that Interne users like“a Jittle entersainment"along with their information.

...My web page is about the element Nickel, which ] researched and then wrote a research paper on. We had to
find out the atomic number, mass number, atomic s_\mbol, and many other concepts about the element. Onthe
web page [ included some of these concepts and a few pictures to add a little entertainment. Through this web
page, | have shown people what | learned about the element Nickel. If you would like to view my web page anda
few of my classmates' pages, go to www.homestead.com/cvberlab3 7. You can find all of the elements on the peri-
odic table.

-

e .
\"%Connect to all the web sites
gnentioned in this magazine
“via the online version
L enc.oggf\focuslrealworld o focus it SN

T
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Focus on Mathematics and Sciehcé
in the Real World

Real-World Learning: A Necessity for
the Success of Current Reform Efforts

This leader in science education reminds teachers that all children start out full of
curiosity and questions about the world around them. Fostering this in the classroom
is an important challenge.
Rohert E.Yuger, Unisersity of lowu. lowwu City

Mathematics and science are creations of the human mind and, as such, are continuous
enterprises. Unfortunately as mathematicians and scicntists accomplish more, information
and skills advance to the point that transmitting them to the youth of a given culture dur-
ing a K-12 education becomes impossible.

Many still try, but debates intensily as to which concepts and which skills need to be trans-
mitted and in which order. Educators want school mathematics and science to include the
major ingredients of these disciplines. They also want all youngsters to know this material,
But few vouth succeed] and fewer still see the relevance of the study to their own lives.

The national standards for mathematics and science education urge school programs to
deal with content that is relevant and that can he used in daily living Nonctheless, too
many cducators and community members see this effort as an “sdd-on” (i.c., something to
be done after studving and learning basic concepts and skills).

Ina 1998 NRC publication, Carl Sagan is quoted as saying that all children start out as sci-
entists, full of curiosity and questions about the world around them. Typical school pro-
grams destroy this curiosity before middle school. Most students stop studying mathemat-
ics and science as soon as they arc allowed to do so. Part of the reason is that few sce any
relationship between their study and their daily lives and/or any likelihood that their study
will benefit them in the future. Even those who excel in the coursework seem to learn
only as preparation for further study.

Robert EVager is Professor of Seience Education at the University of lowa. In his distingutshed career, he has
led seven national organizanions and is currently president of the National Association for Science,
Technology & Soctety. He has directed more than 100 staff development workshaps and ingtitutes, mast of
them funded by NSF. and has authored more than 300 rescarch reports, menographs, books, and project pro-
ccedings. Emal: robert: voger@uiowa.edu )
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Aruitoxt provided by Eic:

L SO THL REALHORD

Simpron (1963) defined sticnce throadh conceived to mlude
mathematicst to consist of four facets:
1. wondering about and questioning the events and objects in
the natural world,
2. offering explanations about the objects and events encoun-
tered, )
3. designing experiments as 3 means of collecting evidence to
see if the explanations have validity, and
4, communicating the evidence collected to others in hopes

that they will agree with the explanation and accept the evi-

dence providcd.
These basic ingrcdients are missing in most school programs.

Since the mid 1980s, we have learned more about learning, We
now know that most students do not learn what teachers teach.
Instcad they retain explanations personally constructed to

account for phenomena in the rational universe. Typical schoul
mathematics and science scem unrclated to the real world, The

skills and concepts taught are rarely internalized and rarely ustd.

There is a schism between the explanations offered in schools
and those accepted and used by students.

Distributed by DynEDRS

The content comprising school programs must be relatedd 1o the
real world of students it it is to be usciul. Students must he
parmers in the educational enterprise. They must be encour-
aged to practice all four of Simpson's steps. This, in turn, means
that classroom practice should reflect the following conditions
(Perrone, 1994):

« Students help define the content.

+ Students have time to wonder and to find a partic-
ular direction that interests them.

* Topics have a “strange” quality—-something com-
mon is seen in a new way, evoking a ‘lingering
question."

* Teachers permit, cven cncourage, diffevent forms
of expression and respect students’ views.

¢ The richest activities are those “invented” by teach-
ers and their students.

* Students create original and public products; they
gain some form of “expertness.”

» Students do something—e.g, , participate ina
litical action, write a letter to the editor, work
with the homeless.

» Students sense that the results of their work are
not predetermined or fully predictable.

This issue of ENC Focus provides wonderful cxamples of how
concern for mathematics and science in the real world can lead
to educational reform and exemplify the visions in our current
national standards. '
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EXPLORING SCIENCE 7 2 WinneR of ENC'
T“RO“ G“ T“E T pigitael Dazen Av/arc
GL@BE paoamm GLOBE: GLOBAL LEARNING AND

OasERVATIONS TO BENEFIT THE ENVIRONMENT
Elementary students are not too young to join older students in providing

scientific data that inform Internet users all over the world. Vice-President Al Gore started GLOBE five years ago in
v Kai Berglunid. Sewenee Teacher. Bethesdu. HarvJund a nor-partisan effort to gather environmental data
S e : that can help t0 resolve questions about giobal warm-
ing and other world environmental issugs. Using the
abitiy of schools 10 touch every corner of the world,
GLOBE aims to gather vast amounts of environmental

At Norwood Schoul, our science clases miove into real-lil learning data and to increase students’ sense of the world 8523
when students gather outdoor environmental data and use the World whole, rather than as Independently functioning coun:
Wide Web to report this data to sclontists and other students. Through tries. Th.e program {flustrates how complex environ-
our involvement in the GLC )BE (Global Learning and Observations mental issues can be resolved by learning more about
Benclit the Environment) program, ¥ join students around the world them, instead of by poitica grandstanding.

{0 mcasure water tcmpcraturc ata ncarby stream or t0 ﬂ'&Ck changcq in Tead\us in more than a'wo Smoo‘s around the WOﬂd

the weather from day today are Involved with GLOBE. Participants range from ele-
mentary youngsters through college and éven gradu-
in more than 85 countries all over the globe, studonts and teachers are ate-leve! students, GLOBE participants form a power-
gathering this sort of data and submitting their findings o 2 growing ful Internet community, as stizdents and sclertists work
database on the Imernet. Scientists and other udents access the data tcgether t0 gathe¥ environmental data that can

for rescarch about the global cnvironment. Asa wience teacher, | have
found this program ta be 2 rerrific way to get students excited about
science and 10 help them contribute mcaningfu\l)' 10 a worldwide sci-

help everyone understand our world environ-
ment better. :

“ Y, SO ACR

ence venture. for more information, visit GLOBE's web site

Ry’ +  at www.globegoy, o all 1-803-‘:58-:947.

. ok You can aiso fink to the site via the oniine
Getting tnvolved with GLOBE . } Vi version of the magazine, encotglmlrea!wmw
{ first learned about the GLOBE program through their web site \\:. ) . .
(www.globe.gov). { attended a free warkshop where GLOBEF trsiners U
and other teachers taught me how to collect data about the water, soil.
atmosphere, and land around our schoot. Observing our Nelghborhood as Scientists
Eor our firet venture, the whole fourth grade class visited our nearby

1learned, and later taught m¥ students, that we need 10 take these mea- «tream and learned how to measure the pH, temperawure, conductivity,
surements as carefully as one of the scientists would if he or she were o and dissolved oxygen content of the water. We also used a Global )
yisit our creck or hilltop. We learned how 10 follow very specific pro- Pasitioning Satellite receiver, on loan from GLOBE, to identify our lati-
tocols (sets of directions for how to take these measurements) S0 that rude and longitude and find out exactly where in the world our creck is
our data can be comparcd to data from other schouls around the world. located. ’
Scientists who need data for their rescarch on soils, global warming, oF \When we returned to the classroom, we averaged the values we had
water qualit)' dcsigncd these pmtoco\s for usc anywhere, from urban measured. looking critically to be sure that our dats made sense. Then
Washington, DC, to the deserts of Africa to the ice of Antarctica. The W YN F «chool ID and'password tologinto GLOBE's weh site 50
data that students <ubmit are used by these scicnuiss and have also been that we could enter our data for that day.
accessed by other scientists who need information they cannot gather
themsclves. A group of students retutns to our creek every couple of weeks 10 uke

the same kinds ot measurements about our water. \Ve enter our dau
into the web database cach time, and after 2 fow visits we had cnough
data ta be able to pull upa meaningful graph of the conditions of our
crock water. We found. for cxample. that the oxYeen content of our
nocl 10 Bethenda, 1D water was much fower in the fall than a few months later: we hypothe-
azed that this might be hecause all the leaves decaymg in the water con:
sume nx_ygén, )

Nay Berglund teaches elementany science at \orwacd 5
She 15 currenth on 8 years Jearc of abscnie from Nors aad. while she puraies o
graduate degree ut Teacher College. ¢ oiumbia [Fanerat:

s encorg_ = 95 BESTCQPYAVAIU\BL[—.
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Aruitoxt provided by Eic:

\We have provided several different kinds of data for the GLOBE pro-
ject, including measuring information about the types of trees we have
near our school and how our land s used.

Our most faithful recording is our daily measurement of the weather
conditions at our school, Each day at noon, a pair of students visits our
weather shelter, where they record any rain in our rain gauge, usc ¢
maximum/minimum thermometer to track the laily temperatures,
and ook at a cloud chart ta determine the type of clouds. This cloud
chart is writeen in six different languages to accommodate some of the
languages of other students around the world who take the same mea-
surements sve do,

When we studied the scasons, we used our data on the web site to cre-
ate a graph comparing our scasons to thosc of a school in Australia. We
also could see the difYerence between scasons in the northern and
southcrn hemispheres. (Sce graph.)

@ Minimum Alr Ternperotuie

'i»||n|ulu () Il‘lllll
e NN (W 1N W e Iiwems e
& Corire Suslar Heh Schost = Cadre WA AU ATW~O2 Waether Stolion (School
o Norwood Schoot = Belhesde  UD UG ATN=02 AUacedhere sile

1.
Y
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Expanding Student Horizons

We have also paru‘cipaml with GLOBE in wavs that hase extended
bcyond a conventional science class. Because GLOBE is international,
wo have learned a g cat deal about geography and latitude and longi
tude, as we pull up maps to help us find schuols with interesting data,
Through the web site, we can cmail ather schools involved with
GLOBE, whether they arc in Alrica, Esstern Europe, or South America,

During hurricane scason fast spring, we participated in a Hurricane
Preparedness web chat with schooly as far away as South € aroling, Texas,
Argentina, and Greeee. This was my first attempt to participate in a weh
chat with a group of students, and it was wonderfully successful.

My students were interested and engaged, and they were vager to ask
their own questions of the NOAA experts hasting the chat. The firat
hour of the chat was in English, but the sccond hour switched o
Spanish. When our English-speaking studcnts were [rustrated at their
limited ability to participate in the sccond hour of the chat, their desire
to be able to communicate in a foreign language sk)'rocl:ctcd.

Getting started with GLOBE is a terrific avenue fur any schoul in the
world to use technology in a way that is rich and fulfilling, ‘Ten vears
ago, before the Internet was avaflable to usall, sucha worldwide effort
would not have becn possible. Today, GLOBE's presenc, duough
schools like ours, spans all seven continents, Students evervwhere have
an opportunity to contribute meaningfully to a constantly growing pool
of data about our world cnviranment. @ '




Writers'’ Gﬁidelines for ENC Focus

GUIDELINES FOR CONTENT

OF ARTICLES

ENC publishes print and electronic materials on spe-
cifi¢ topics of interest to teachers of K-12 mathemat-
ics and sclence. Articles submitted for consideration
should be grounded in the nationa! educational
standards while being short (500 to 2,000 words)
and compelling. it is essential that articles promote
educatlonal equity and advance of the principle of

* education for all.*

We particufarly invite teachers to write about their
classroom experiences, using first person and a con-
versational tone. Please note that library research
papers written in academic language for graduate
school courses are unlikely to ba selected for publi-
cation. We do, however, encourage you to include
afew, carefully chosen references or a brief reading
(ist. All content must be original, and ail quotations
must be properly dted.

Wa also publish essays by K-12 students about their
successes in mathematics and science, Teachers are
encouraged to assist students in writing and submit-
ting materials for publication.

ENC is not interested in publishing articles that have
the main goal of promoting cormmercial products.

GUIDELINES FOR PHOTOGRAPHS

AND ILLUSTRATIONS

Photos or other illustrations add interest, and good
{ilustrations increase your chances for publication.
Photos should show students involved in an activity
rather than locking directly at the camera, Students
in laboratory settings must be shown following
appropriate safety guidelines and wearing proper
safety attire, inchuding eye protection. Please select
photos that depict diverse students and teachers
working together.

Pleasa note that we can use phatas of children
under 18 years of age only if we receive written per-
mission signed by a parent or guardian. It Is impor-
tant that the form specify that permission is granted
for use of the image on the Internet as well asin
print. ENC wilf provide permission forms on
request.

Phutos, dides, negatives, drawings, or charts may be
mailed to the editor. We prefer color, but black and
vihite photos are also acceptable. Photos should be
at least 4x6 inches. Tape an identifying label on the
back of each item rather than writing on it, Photos
and other ilustrations or materials will be returned
only on request. Keep in mind that we will not be
able to retum any material until after the magazine
Is printed.

1f you would fike to use a digital camera, plaase

take photos at your camera’s highest setting, which

may be 1024x768 or 1240x960. Youcan then attach

those photos to an email or send themtousona

disk. Scarned images need to be at least 300 dpi;

the dimension of the image should be at least 4x6
<

Visit eng.og /‘;N

inches. Save the Images as jpeg files. Digital photos
printed on photographic paper with an ink jet print-
er are not acceptable because the resolution is inad-
equate for reproduction.

SusmMISSION DETAILS

Authors of unsolicited manuscripts are urged to
send a brief proposal via email well in advance of
the deadline for the upcoming topic. Proposals
should explain how the article fits the topic and
how it serves the needs of K-12 teachers. Future
topics and deadiines are regularty published in both
the print and online versions of the magazine.

We prefer that manuscripts be submitted electroni-
cally. A Microsoft Word or text file attached to an
emall message works well. Manuscripts can also be
submitted by fax or regular mail. Paper submissions
must be typed in a large, clear font; this is espedally
important for those sent by fax.

Each manuscript must be accompanied by the full
names, postal addresses, telephone numbers, and
email addresses of afl authors. in addition, each
author must be further identified with one or two
sentences providing the author's professional affilla-
tion and background.

We cannot consider manuscripts that have been
submitted elsewhere. Occasionally we reprint out-
standing artides that have been previously pub-
lished. Authors suggesting their own articles for
reprint must provide written permission from the
original publishers.

COPYRIGHT

ENC holds copyright on all original materials we
pubtish. However, since ENCis a federally funded
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CockATIELS TO KITTENS:

Animal Behavior in the Real World

Ef_r.—u_:. e e
_ INQUIRY INVOLVES...

+ Making Observations
« Posing Questions
« Examining Information Sources (books, etc.)
« planning Investigations
« Gathering, Analyzing, and Interpreting Data
« Proposing Answers and Explanations
G « Communicating Results

NGRS S IR O XL,

—National Science Education Standards (1996, p. 23)

When asked what they know about how animals bchave, most students
are likely to describe snarling tigers or herds of antelope. What young-
sters often do not realize is that they can obscrve animal behavior right in
their own homes.

From tanks of fish to a brand new puppy, the animals we have come to
love aspetsare a living laboratory waiting for students to discover. Pet
investigations are one way for students to gain a better understanding of
animal behavior; the activities also encourage students to sce connections
between familiar household pets and their wild relatives. Through investi-
gation and inquiry, students will make these connections and discover that
science is all around them.

Perhaps the most exciting thing about pet investigations is that students
don't need to have their own pet to take part. They can plan on visiting a
relative’s cat, walk by a “dog park/or take a trip to an aquarium shop.
Plus. manv teachers maintain an aquarium or Cages withs: -1l animals in

EISIEOET buted by DYnEDRS

This informal education specialist offers suggestions that can easily be adapted for use in a variety of classroom settings.

by Leah M. Melber, Natural History Museum of Los Angeles County, California

Science Is for All Students

The National Science Education Standards (National Research Coundil,
1996) stress that students should *experience the richness and excitement
of knowing about and understanding the natural world” (p. 13). Inaddi-
tion, the standards emphasize the principle that “science is for all stu-
dents” (p. 20).

For many students, however, the naturat world is limited to what can
sprout between cracks in the school asphalt. Using domesticated animals
as a scicntific topic is a way for all students to conduct independent inves-
tigations and experience the richness of nature, Through pet investiga-
tions, students will participate in the differcnt steps the national standards
identify as componerts of the inquiry process (sce box on this page).
From making observatlons to analyzing data, studentts will be conducting
real.world scientific investigations on personally relevant topics.

Preparing Student Scientists

Preparing students for pet investigations is an exciting process. You may
want to begin by sharing a film clip of biologists in the field or by looking
at Issues of nature magazincs. A class vote on what type of pet the
students think is the most fun for a family to own is another way to

stir interest.

Introduce youngsters to the idea of becoming Student Investigators by
explaining that studying household pets is much tike the work of wildlife
biologists. Letting them know they will be directing most of the project is
an excellent way to empovwer students. Keeping the project student-cen-
tered also reinforces the idea that student interests are scademically
important. 4 )
. .




Student Investigations: Making Observations
and Collecting Data

The first stage of the investigation is based solely on observation. Wark
with students to decide what kind of domesticated animal they would
like to study. Watching dogs at the park, horses in the ficld, or fish ina
bowd are just a few examples. Two students may want to study the
same pet or cach student may want to doa project individually. Try to
be as flexible as possible at this stage.

Reinforce the icica that students do not need to be a pet owner to par-
ticipate in the project. Also reinforce animal safety and the need to be
extra cautious around pets that do not belong to the student.

Once students have selected an animal, have them spend some unstruc-
tured time observing and making notes about what they see. They will
then rely on these notes to pose questions for an investigation. For
younger students or those who may need more assistance in selecting
questions to explore, you may want to provide some of the following

suggcsu'ons:

 Provide your cat with a toy and watchit play. How is the way it
plays similar to how a wild cat hunts? Does it prefer to use onc
paw over another?

«Visit a park to watch dogs interact with each other. What body
l'nguage do you notice when they greet each other? Do their tails
or cars change? Is one dog more active than the others?

«Watch how a bird cleans or ‘preens’its feathers, Does it preen cer
tain arcas more than others? If two birds live together, can they be
seen preening each other?

* Spend some time watchinga fish tank. Do some fish prefer cer-
tain areas of the tank? What patterns can you discover?

» Visit 2 barn and watch the horses interact with cach other. Can the
way they move their ears provide you with clues on how they feel
about each other?

Data Analysis: Identifying Patterns
and Drawing Connections

. After students have sclected a focus for their project, have them con-
duct more observations and carefully record information specific to
their focus. You may provide young children with a form or checklist to
facilitate their data collection. Older students may simply be asked to
create a“field journal”

Make sure you allow enough time for students to conduct more than
one investigation. [t isagood idea to include at lcast onc weekend in
case students need to go vutside their homes.

Once students have observed patterns of behavior with domesticated
animals, it is time for them to analyze their data and think of possible
veasons for the patterns they sce. Most animals exhibit behaviors that
can be linked to their wild relatives. Hcly students begin to think that

Visit enc.org /’;\\ ﬂ .

way by providing =n example. You might mention that the way dogs
interact with each other is much like the way members of a wolf pack
communicate. Some wild birds spend hours preening each other asan
important part of social interaction. Wings may get special attention
since they arc important for flight. Fish that sclect specific sections ofa
tank reflect the ecosystem of a stream.

Afterp widing students with one of these examples, encourage them
to locate information related to their investigation or. their own.
Children's nature magazines and books are good sources to begin with.
The Internet is also a great place to look. (Sidebar on the next page
provides a list of print and web resources related to this topic.)
Encouraging students to find and use information sources not only
teaches them the skill of research, but also allows them to broaden their
interests through exposure to new ideas surrounding the question they
are researching,

Drawing Conclusions and Sharing Discoveries

Once students have conducted thelr investigation and made sense of the
information they have gadr:ed, it's time to share what they have
learned with their classmates. Reports or oral presentations are tradi-
tional ways to present information in the classroom, but sciéntists regu-
larly employ other means to share their discoveries, Perhaps your stu-
dents may want to try one of these alternatives:

Sclentific Conference

Have students create poster boards and displays outlining their project
discoverics, Invite other classes to visit and speak with students about
their projects. Students can also create PowerPoint presentations.
Invite a local veterinarian as a guest ar keynote speaker!

Sclentific journal

Have students create a magazine containing all of the different projects
and their “findings.” They may decide to add photographs or line draw-
ings of the pets that were studied. “Publish” the journal and share
copies with parents, students from other classes, and the school library,

Home Extengions

Encourage students to continue their pet investigstions beyond the
assigned project. Perhaps one of the most beneficial outcomes of this
project is that it provides students with 2 better undérstanding of why
our animal companions behave the way they do. As students discover
the complexities of the behavior of even the most common household
pets, they become more aware of the science that survounds them
everyday in their homes and communities.

Reference

Natiopal Research Coundil. (1996). National Seience Education Standards,
Washington, DC: National Academy Press.
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Resources About Pets

Selected and annotated by Lynda Titterington, ENC Instructional Resources

Videos:

« The Salamander Room. This Reading Rainbow video
features a book about a little boy who adopts a pet
salamander and leams that there is more to creating
an animal habitat than meets the eye. A teacher’s
gulde provides related activities. [Grades 1-4]
ENC-005740

o Newton's Apple Program 1504, This video program
presents a series of segments on pet animals that
include how to select a healthy pet and how scientists
develop quality dog and cat food. Other segments
examine dog behavior and debunk some commonly
held misconceptions about animals. A teacher's guide
provides related lessons and activities, {Grades K-12)
ENC-014716

o Adios, Chi Chi. When Maria moves to New York City
from New Mexico, she discovers a large tarantula
stowed away in her suitcase. The story describes how
Maria cared for the spider until she could return it to
its natural habitat. [Grades 2-4] ENC-004597

o Why Does the Cat Do That? Why do cats scratch the
walls and present their owners with gifts of dead
mice? This picture book describes how domestic cats
retain many of the instincts of their wild ancestors.
(Grades 1-5) ENC-016580.

o Dog’s Best Friend: Annals of the Dog and Human
Relationship. These anecdotes and observations
explore the special relationship between humans and
dogs. Through the insights of trainers and handlers
who understand the canine mind especially well, read-
ers learn how the knowledge of a dog’s natural
behavioral pattemns can enrich and protect the lives of
both dog and trainer. {Grades 9-12} ENC-016226

o Mealworms. Part of the Life Cydies series, this book
follows mealworms as they complete 2 cycle of meta-
morphosis, Readers also learn how to design an exper-
iment to test mealworm's reactions to light. [Grades 1-
5} ENC-015412

« More Pet Bugs: A Kid's Guide to Catching and Keeping
Insects and Other Small Creatures. \Written by a for-
mer sdence teacher, this book answers kids’ questions
about bugs. it also helps them discover their own
answers through observing insect behavior. Readers
tearn what each bug looks like, where to find it, how
to catch it, and how to take care of it.
{Grades 3-6] ENC-014775

o My Pet Rat. In this book, 12-year-old
Rachel describes her experienges as she
learned to care for her pet rat Kirby.
The book indludes instructions for building a race
track, aswell as a fisting of rat fanciers’ dubs.
(Grades 2-8] ENC-016118

« Parrots and Parakeets as Pats. This book for young
readers discusses what to consider when selécting a
parrot or a parakeet for a pet. Other books in the
saries descritye how to care for tropical fish, iguanas,
and gerbik, as well as cats and dogs.
{Grades 3-5] ENC- 015950

Web Sites

o The Use of Animals in Blology Education.
www.nabt.org/Animalshtmi presents the position
statement of the National Assodation of Blology
Yeachers (NABT) in support of the zrudent and

nsible use of animals in the life science dass-

room. [Grades 7-12} ENC-010895 e

o The Electronic 200. netvetwustl.eduw/e-zoo.htm
presents a comprehensive [isting of care sheets and
other resources about animals, domestic and exotic,
from amphiblans to small ruminants. [Grades K-12]
ENC-008638

Link to ENC records
for all these materials via
enc.orglfocuslreaIWc:rld
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NIATHEMATICS PROJECTS THAT. B
A CriTicaL Loox ar our WORLD

Using real-life investigations, this seventh grade teacher motivates
her students to critically examine the world around them, helping
them become quantitatively literate or “numerate.”

by Fanny Sosenke, Mothematics Teacher, Indianapolis, Indiana

As a middle school math teacher, I believe my job goes beyond teaching '
the mathematics skills and concepts that will prepare my students for the
next math class. | want to make sure that the curriculum my students
are exposed to: “represents significant, powerful mathematics for all stu-
dents; emphastzes topics that are relevant to students’ present and future
needs; and emphasizes the full use of such tools as calculators, comput-
ers, ... for making sense of and doing mathematics.” (Lappan, 1999).

Ultimately, [ hope my students will use the math they learn in my class
to better understand the world in which they live and work. | designed
the following o} ¢ -endd projects to help attain this goal. In each of
them, students nieed to use mathematics, technology, and critical think-
ing in real-world situations to analyze data and make dedisions.

Students must have some basic spreadsheet skills and know how to navi-
gate the World Wide Web to complete these projects. Some projects
require local or toll-free telephone research. | often expand the technol-
ogy requirements of these projects by sending the assignments to the
students in email messages. To evaluate the students’ work, I create a
rubric for each project; often | ask students to evaluate their own work
or the work of their peers. Sce Evaluation Shect for Project | (page 27).

REFERENCES

. Dudley, U. (Scptember/ October 1998). Numerology: Comes the Revolution.
Skepticul Inquirer 29.31, 59. '

Lappan, G. (November 1999). Revitalizing and Refocusing Our Effarts. journal
Jor Research i Mathematics Education 30, 568-78.

Fanny Scsenke teaches seventh grade math at Pack Tudor
School in Indianapolis: she also teaches math teaching
methods and elementary mathematics courses for preservice
teachers at Indiana University-Purdue University at
Indianapolis. She has given warkshops and presentations
on mathematics education and technology at various con-
ferences, including warkshaps in Uruguay, her country of
origin. Sasenke recewved the 1997 Presidential Award for
- Excellence 1n Science and Math Teaching.
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PROJECT 1: Cosr oF LiviNG COMPARISONS

Your current salary in Indianapolis is $30,000 year. You are planning to
move toa city in another country of your choice. What would your
salary have to be in your chosen country to equal $30,000 in US cur-
rency? How do the salarics in cach country compare with the cost of a
newspaper in the respective countries? How do the salarics in cach
country compare with the cost of a Big Mac? (SecThe Big Mac Index on
p. 27.) Can you analyze the differences? What would your salary have to
be in your chosen country for you to maintain your current standard of
living?

Steps:

1. Choose two foreign countries to investigate; you will also need to
do research on the United States for comparisons.

2. Find out equivalent salaries in the countries using this web site:
The Salary Calculator from Homefair.com
(www.homefair.com/homefalr/cmr/ salcalc.html)

3. Find out the cost of a newspaper and the cost of a Big Macin the
countries. (While you may have sources to help students find this
information on their own, | have compiled data on these costs for
several countrics. See the Cost of Living Table in sidebar on p. 27.)

4. Determine the currency exchange rates for the chosen countries
at either of these web sites: www.oanda,com/ converter/ classic or
www.x-rates.com/tables/ USD html

5. Create a spreadsheet:

INPUT:

» .~|mn-y

« Salaries (Note: the web site has the salaries in dollars.)

* Exchange rate

* Price of a newspaper in local currency

* Price of a Big Mac in local currency

OUTPUT:

* Price of a newspaper in dollars for each country.

« Price of a Big Mac in dollars for each country.

* Ratio of your salary in the foreign country to your U.S. salary.

* Ratio of the price of a newspaper in a foreign country to the
price of a newspaper in the ULS.

 Ratio of the price of a Big Mac in a forcign country to the price
of a Big Mac in the U.S.

6. Write a half-page to one-page conclusion based on your results.
In the report you will state your opinion on the relationship
between salaries and the cost of a newspaper and a Big Mac. Some
questions you should answer in your report (but not the only
questions you should answer) include:

* Do you think it's cheaper to live ir. vour chosen countries than
in the United States?

+ Are there differcnces between the salary, newspaper, and Big
Mac ratios?

*Why are there differences k= - ween the ratios?

* Docs the price of a Big Mac say something about the cost of liv-
ing in 2 country? What about the price of a newspaper?
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Evaluation Sheet
Data for Project 1: Cost of Living Project Name

Cost of Living Comparisons
Pric - , Spreadsheet:

t try's cu A

rices are in the country's curTency. Spreadsheet includes all required information
Country Sunday  Daily Big Mac Data:
Paper Paper Correct data for cxchange rates
gnclal"dd : g; ; i; Correct data for newspaper price in local currer
coi:l Ria 150 86 600 Correct data for Big Mac price in local c.:urrency
Spain 275 125 375 Correct data for salaries
Canada 2.01 0.66 2.99 Used correct formulas:
?“il;“d 20000 30000 § §860 Forinula to get newspaper price in dollars
cuador . .
Germany 15 13 4.95 Forfnula to g?t Big Mac price in dollars
Israel 78 36 139 Ratio of salaries
Australia 1.7 1 2.65 Ratio of prices of nc vspaper
ltaly 2500 1700 4500 Ratio of prices of Big Macs
Uruguay 25 17 40 Presentation
China 3.5 3.5 9.9
France 6 S 17.5
US.A. 175 038 243 Graph:
HongKong 7 7 10.2 Graphed correct data
Mexico S 10 19.9 Grach oresentation
Japan 160 160 29 PP
Chile 300 SO0 1,250
SouthAfrica 4.9 23 8.6 Report:
Netherlands -~ 2.5 5.45 Report draws thoughtful conclusions based on the d
Brazi 23 .25 23 - found in the sprcadsheet or graph
(Data collected by Fanny Sesenke, 1999.) Report presentation
Total:
B )
ESTCOPY AVAILABLEE . 39 .
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1. Decide which couﬁtry you are from.

2. Find out how much it costs to have a telephone in Indianapolis for
local calls.

3, Choose the company that will give you the best deal for long dis-
tance calls to your home country. You should conduct research

- withatleast three companies before making your decision.

4. Given how often you will be calling home and how long you will
be talking, estimate how much money you will be spending on
internadonal calls every month.

5. Finally, estimate the total cost of having a telephone for a year.

.—...—_T.—-... - - e e - e
- M ~'
-

PROchr 3: VacaTioN PLANNING

For hath pai-ts of this assignment you should prasent vourv research
results on a spreadsheet.

Part:

Your family is planning a two-week vacaticn for = year from now. You
may choose among the flowing destinations. Orlando, Florida;
Washington, DC; and San Frandisco, California. You will get to your
destination by car. Your parents have asked vou to estimate the total
cost of the trip.

Steps:

1 Chorse vour vacatice de.tination frem ths theo ‘heices.

3 Fand the distance between Indienapelis and your 3ty (from
www.danagateway.com /mall/travel/drive.htm).

3. Estimate how much money you should budget for highway tolls
on a round trip to that city. Explain how you arrived at that est-
mate. A road atlas will be helpful for these estimates.

4 Your family car can travel about 28 miles on a gallon of gas. About
how much gas do vou think you will need on a round trip to the
city vou chose? About how much will that gasoline cost? Explain
how vou arrived at that esumate.

5. Determine other major expenses for a rwo-weck ip to vour cho-
sen destination. Factors to consider: Where will vou stav?What
will vour activities be? Will you be going to amusement parks,
museums, national parks?What types of meals will vou eat?

<

v enc.org ';;\\\
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PROJECT 2: CHoOSsING A LONG-DISTANCE Sepvice

You just moved to the United States from another country of your choice. You need to geta
telephone account with Jong distance service. Since you miss vour family and friends back
home, you want to call them often. Your project is to select a long-distance service to go

along with your regular local telephone account. The class will need to determine asa whole

how often immigrants will be calling home and for how long thev will speak cach time.

You need to submit:

* A spreadsheet summartzing vour results

* A dated log of your research activities in completing this project
* A summary and conclusion based on your findings

» An evaluation of your work.

NOTE: Any decision will be accepted 2s long as you have a reasonable
justification for making that decision.

.,

6. Estimate the total cost of a trip for a family of four to your vaca-
tion city. Show separate estimates for all major expenses. Be sure
to show how you arrived at each estimate.

7.Your parents plan to put aside some money for the vacation each
month for the pext year. What amount do you think this should

Part Il

Your family of four is taking 3 two-week vacation by car. Your budget is
$2.500. Whare can vou go and what can vou do? Choose2 city from
the three nemed above that vou waat to visit-- do not use the same one
vou rzezarched for the first part of thi project.. You have to spend all
vou- money! Keep in mind all of the factors that vou budgee=d forin
Part 1. At the end, vour spreadsheet should show all major >xpences
and how they fit into vour budget.
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PROJECT 4: CHOOSING A P12ZA RESTAURANT

For this project vou will work with a partner. Your task is to rescarch

local pizza restaurants tu make an informed decision regarding which

pizza to buy. Students who receive an A in this project will participate
ina pizza lunch!

Steps:

1. Rescarch priccs and dimensions of plain cheese pizzas by calling at
Jeast five local restaurants that serve piza, .

2. Make a decision regarding which pizza to order. You should take
into acrount the factars that are most important to vou—some
factors to consider include best buy, quality, and how much you
plan to cat. You will need to decide and explain how you define
quality and best buy! ’

3. Make a spreadshect to present the information you collect. =~ -

4. Write a business letter to your teacher that describes the results of
vour research and convinces her or him what pizza to ordérfor ™ T
the pizza lnnzh. Include vour own definition of pizz'i\c:f{-;—:li'tv and

best buy in vour letter, as well as 3nv other information you decide? . R
i important. Your letter has to be typewritten, and usc business " Vi g
lotrar formar, » .t v e
. B\ PR b

PROJECT 5: Facrs AnD Numsers FUN
Did you know that if you look hard enough you can often find interesting Example: Arthur Finnessey (Dudley, 1998) compiled the following inter-

facts connected to certain numbers? The mathematics of probability will csting facts about the appearance of the number 57 in the American
tell you that amazing things can happen.at random. Revolution:

+ Four of the first six US Presidents were inaugurated at age 57.
For this project, you will work in a group, and your group will pick a * On a presidential data chart ina particular encyclopedia those four
number and a theme and find unusual instances of the number's occur- §7-year-old presidents are listed at the top of their columns and sur-
rence. Be creative—jyour ingenious minds will find all sorts of amazing prisingly there is not another age 57in the remainder of the lang
connections. Hand in 2 short report with your number and the facts you list.
have found—you don't have to find mare than a few facts connected to +The number of chests of tea that were thrown into the harbor at the

BostonTea party is 6 times 57.

+ A fow weeks after Lafaverte's 57th birthday, Francis Scott Key wrote
the Star Spangled Banner.

+When Lafavette dicd. the Declaration of Independence was 57 vears
old.

+ Princeton and Yorktown, Washington's two victories over
Cornwallis, were 57 months apart.

* The fateful year of Yorktown began with two battles 37 days apart.

* In june 1781, 57 Americans died in the assault on the British Fort 96

in South Carolina.

your number. Have fun!

fo) L\. “focus v, no3 "
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Internet data on water quality in Minnesota can serve as a basis for
real-world science in classrooms all over the country.
Bruce I1. Munson, George E. Host, Cynthia 4. Hagley.,
and Richard P.Axler. University of Minnesota. Duluth

Thank you for the wonderful data and project..... This project puts
symmetry on the year for us. They (the students) have to usc the
chemistry they know and some they don’t know. They have to ama-
Iyze data. They don't have obvious answers. | tell them I don’t know.
[ tell them to tell me. They have to look at data and figure out how
much is necessary. They really wanted to get to the daa immediately.
The focus and quict as they delve into the data and resources are
grcat.
—1Ilona Rouuu. Chemstry Teacher,
The Blake School, Minneapolis, Minnesota

1 found the Water on the Web sitc to be of great value and interest to
the students.... It wasa wonderful source of detailed information and
provided the students with access to nearly real-time water quality
data. | was able to usc the information to devise very realistic prob-
Jems for the students to work through and discuss.
~George . Kipphut, Awociate Professor,
Murray State Universuy, Kentucky

Any scicnce teacher can use the Water on the Web site to help teach
water concepts, from water characteristics to complex ecological
interactions. It's the next best thing to taking your class to the lake
every day of the year!
o -~Sue Hutchins, Bology Instructar.
ltasca Gommunugy- College, Grand Raprds, Minnesota

Water on the Web is amazing. It has so ruch to offer. When vou are
watching the dynamic nature of a lake using the WOW data visualiza-
tion tools, it Is like watching an organism breathe.. . The lessons and
resource materials avaifable through the web site make limnology
accessible to all science teachers and students.
—Charles Goldmen, Pnjmor.
Universiy of California-Davis

These are responses of teachers who usc Water on the Web
{wow.nrri.umn.cdu) an award-winning, Internet-based, science curricu-
lum project initiated by funding from the National Science Foundation.

Composed of teachers and scicntists, the Water on the Web development
team is committed to cncouraging students to lcarn real scicnce through
inquiry and hands-on expericnees. At the same time, we recognize it is
difficult for teachers to get their classes outdoors for ficld studics as often
as they would like. Recent advances in technology provide us withan
opportunity to bring water quality studics into secondary science class-

Y e iaten mmanand] Hena herin
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Digital Dozen Award

An ever-increasing number of weh sites provide science curriculum mate-
rials, but Water on the Web (WOW) is unique. Itisa dwnamic site that
provides water quality data, advanced tools to analvze the data, curricu-
jum materials for students and teachers, and a rich body of interpretive
materials, web links, and supporting materials.

A Data Hose

The focus for WOW is a vonstant stream of near real-time water quality
data provided through state-of .the-art environmental monitoring
technologies. In fact, the scientists ivolved with the project rofer to it
not as a"data stream,” but a"data hose.” Teachers and students turn on
the data hose and immediately connect with the real world and real
scientific problems.

Students and teachers usc the site in a variety of ways. Students learn and
applv hasic science concepts through dirccted study and inquiry lessons
that complement their standard curricula. WOW resources serve as a
launching point for sclf-dirccted student inquiry into the messy and unex-
pected water quality relationships found in real, complex environmental
systems. Real-time remote sensing technology, GIS, data visualizations,
computer-supported data management and analysis, and the Internet
make the WOW site a complex, diverse, yut casy-to-use resource.

Remote Underwater Sampling Stations

The technology supporting WOW fascinates many students. The entire site
is based on water quality measurements provided by Remote Underwater
Sampling Stations (RUSS) units. (Sce Figure 1.)This patented, advanced-
technology remote sensing system was developed at the Natural Resources
Rescarch Institute of the University of Minnesota, Duluth, in cnoperation
with a number of dcpartmcnml and commercial partners. It is now pro-
duced commercially by Appriscchhnologies, Inc.

The solai'-powcrcd RUSS gathers water quality measurements using a
free-floating leveling device and sensor unit controlled by an on-board
computer and communications package. The RUSS is programmed to
sample at intervals in the water column, providing a water quality profile
of the sampled fake. The data are then transmitted back through
University of Minnesota computers and posted on the WOW sitc.

- .hgmr 1: Dragrom of a Remote
Underwster Sampling Station (RUSS)




The color mapper is an cxample of ane of the WOW visualization tools.

The RUSS units currently sample five critical water quality parameters: The color mapper allows students to view a sequence of lake water
pH, conductivity, turbidity, dissoived oxygen, and temperature. The quality profiles while exploring the passible relationships between two
data arc stored in a variety of ways and can be accessed with a varicty of water quality variables. With this tool, students can see how a line plot
tools, ranging from simple visual inspection of the raw data, to analysis superimposcs on a color-coded profile.
by standard spreadshect and statistical software, to advanced analytical
and visualization tools. For cxample, look at the color profile and plot in Figure 3. Notics how
the color-coding reinforces the changes in temperature in the same
RUSS units are currently deployed in four Minnesota lakes that repre- region that the dissolved oxygen level is changing rapidly. If students
sent a wide range in size, depth, scasonal dynamics, and other charac- understand that gas solubility increases as the temperature of water
teristics. (See Figure 2.) decreases, the color mapper raises questions {or further inquiry.
Tee Lake is a small (16 ha area, Wost Upper Lk tka
16 m depth) lake in a residen- F, £3-10.1999 07 63 COT
tial district of Grand Rapids, - I-""’“‘I - TyrsEmas (5es )
Minnesota. Grindstone Lake dkss § 10 1§ 0 25 30
islocated in a rural area and PHBrg rtsomed Cugen Orgn)
is, in contrast, ncarly 50 m o AL DL o
deep and supports both
warm- and cold-water fish- vl
crics. Threc RUSS units arc
located in the suburban
Figure 2: Wouer on theltb Minneapolis region, two in
currently prondss woter contrasting bavs of Lake
quality data frotn RUSS unus Minnetonka (thanks to a relat-
in four Minnesota lakes. od grant from the US
Environmental Protection
Agency EMPACT program), and one in the largely agricultural water- )
ﬁiged ?f( Lake !ndepcndgencc. The differences in size and surrounding Zg: L;:}’L,m::ﬁi{;mﬁ:g’gm? m;: :,:
land use among these lakes provide a unique opportunity to compare coded and a hoe plox erifics disobved oxygen levels.)
and contrast fine-scale temporal dynamics in water quality variables.
L)
WOW Data and Tools Real Understanding
WOW is based on real scientific data. Quality control protocols are Students nced background information and a context for understanding
used to monitor and maintain the quality of the WOW data. Unlike scientific data, WOW provides an extensive set of resources to aid stu-
canned data scts created to support a curriculum, WOW data reflect dents in this area, These resources can be found under the heading
the realities and complexities of real ecosystems, This means the data Understanding on the web site.
often do not fit students' or teachers’ preconceived idcas of how a lake
. behaves. InThe Lakes section of the web site, students find background informa-
i ion about cach lake, its watershed, and its behavior during the period
WOW water quality data are provided in several different formats in of sampling, This type of information is essential as students make pre-
the Data section of the web site. Raw data for a lake can be viewed in dictions about lake behavior as they explore WOW data,
an archived data set. Weekly data sets can also be downloadcd and
reviewed fn Excel warkbooks, which also include graphing templates A Lake Ecology Primer is also included in this section of the site. This
that assist students in plotting and understanding selected data. matcrial providcs a context tor understanding water quality parameters
and how they relate to each other. Lake ecology information s provided
However, for many students it is difficult to sec and interpret patterns from physical, chemical, and biological perspectives. This important
in numerical data. For this reason, WOW offers interactive data visual- resource offers illustrations and links to other sites that help students
| ization tools, Some teachers use these tools to illustrate trends or rela- grasp the science concepts that provide a basic understanding of lake
tionships among the data. Other teachers have students explore the data ecology.
using the visualization tools.

BEST COPY AVAILABLE
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Link to the WOW site via
enc.org/focus/realworld
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A complementary section describes the fundamentals of Geographic
Information Systems (GIS), a compu ‘ized mapping technology that
allows students to make relationships between activities that occur with-
ina watershed (c.g;, agricultural land use, commercial development)
and water quality. The GIS resource scction uses ESRI' Internet Map
Scrver (IMS) technology to allow students to work interactively with
maps through their Internet browser.

in a section called The RUSS, students are provided with an introduction
to RUSS technology, WOW water quality measurements, reporting lim-
its, ad instrument accuracy. For students who are unfamiliar with
water quality, a synopsis is presented for each RUSS measurement. The
summary explains why the parameter is important, describes why there
may be natural variations in the measurements of this parameter, and
suggests how measurements of this parameter may be affected by
human activities.

A glossary provides definitions of complex scientific terms. All glossary
terms arc linked to definitions throughout the web site. In addition,
some terms are linked to pop-up explanations so students do not have
to navigate to the glossary and then back to the text.

WOW Curriculum

WOW provides a growing collection of individual, yet integrated,
lessons designed to enrich and enhance student lcarning in general
science courses. The lessons are organized according to a sequence of six
components—knowledge base, experimental design, data collection,
data management and analysis, interpretation of vesults, and reporting
results—that are critical to improving scientific and technological
literacy. Using this format for scientific inquiry, teachers guide students
through directed study or inquiry lessons depending on the students’
abilies and the scdience curticulum,

Emailed notes and phone calls from teachers suggest that the WOW
lessons and site are being used in a variety of ways. One teacher used a
tutorial and lessons to help students learn and practice working with
spreadsheets. Another teacher adapted 2 lesson on fish stocking to illus-
trate that organisms (fish populations) are limited by cnvironmental fac-
tors. Three teachers used a lesson on data interpretation asa focus for
studcnts to carry out an inquiry project, resulting in scientific poster
prescatations. Other teachers choose ideas from the lessous and web
site, then create their own lessons based on WOW data and resources.

WOW is Real

If you can't take your students to 2 lake every day, but you want them to
do real science with real data, WOW may be the answer to your needs.
Students enhance their knowledge of basic science concepts and their
knowledge of the biological, chimical, and physical systems of lakes.
They also develop and improve their skills in data analysis and interpre-
tation, in using computer technologies, and in summarizing and
presenting scientific information.

Visit enc.oz , ‘;ZN g }'\,_

Wiater on the Web, science moves out of the classroom and
becomes real. Students learn to apply reasoning skills to real-world
issues as they work with the complexities of real sdentificdata. ®
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ARCHITECTURE:

An Across-the-Curriculum Project

Connects to the Community

Elementary students look at their community with more awareness
when they focus on the “buiit environment.”

by Liesa Schroeder, Are Specialist, Independence, Missouri

Our students are constantly bumbarded by visual stirauli such as fast-
paced images on television, computers, CDs, and video games, As an art
educator, [ try to find innovative ways to help students develop skillsin
sarting, analvzing, and communicating the meaning of these images. !
am also interested in current rescarch suggesting that, next to working
cooperatively, visual prescntation skills will be most needed in the
workplace of the future (Association for Supervision and Curriculum
Development, 1998).

A recent praject in our school district addressed many of these concerns

while allowing me to find wavs to connect the fine arts to all arcas of
the school curriculum.

Making Use of the Buiit Environment

The project my collcagues and I developed focuses on the local “built
cnvizonment,” the buildings, streets, and other constructions that stu-
dents experience daily, Our first step was tapping in to teacher

Liesa Schroeder teaches art at Santa Fe Trail Elementary School in Independi nce.
Missouns. The project described in this artrcle was honored by the SuccessLinks
Progrom of the Missouri Department of Elementaty and Secondary Education as
one of the “Bes Teaching Practices”in the state in 2000. For more mformation
contaat: Ischroeder(@indep k] 2.mo.us

resource information from a national arganization known as

CUBE— The Center fur Understanding the Built Environment
(www. cubeke.org). This not-for-profit teacher resource center pro-
vides information on staff development, a web site of resources, tcach-
ing strategics, and curriculum consultation services.

Art and regular classroom teachers in grades three through six began
with CUBE resources and then teamed up with local prolessionals
including architects, engineers, ity planncrs, and prcscn-ationists.Thc
group decided that the interdisciplinary unit would be piloted at one
clementary building in the school district and would invalve 16 teachers
and approximately 275 students. We hoped that the program would
enable students to:

* Become actively engaged in their own learning by exploring, visu-
alizing, andd resvarching aspects of their own neighborhoods and
commuinitics.

* Become dutectives as they worked to investigate and document
architectural sites, situations, elements, and details through various
techniques including digital phatographe.

* Apply their knowledge across the curriculum to include mathe-
matics, science, reading, language arts, social studies, art, and clee-
tronic communication,

* Communicate their personalized discoverics through classroom
assignments and student-generated photojournals preserved on
CD-ROM.

s part of our planning, we devised measurable goals and outcomes

aligned (o art and core curriculum objectives, We also developed forms
of assessment such as rubrics, scoring guides, surveys, and checklists to
be used to monitor stafl and student progress.

Planning for Success

Finding sources of funding outside of the school district was onc of the
keys to our success. The funding was used for staff development and
technical training for staff and students, a resource library of architec-
ture- related materials, digital cameras, software, imaging equipment,
transportation to sclected sites, anda professional photngrapher to pho-
tograph local sites. (The slides were professionally made so that we
would have high-quality slidc sets for instructional use district wide.)

3 2 “focus voL7,n03 , -
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The team of classroom teachers regularty met during the project and
participated in sessions on the topic of built environment. education.
Other sessions helped the group develop technical skills in digital pho-
tography and in the usc of imaging equipment.

Staff collaboration with architeets and other professionals added
authenticity. The experts helped teachers sclect local sites that mawched
core curriculum objectives and develop innovative teaching stratcgics.
They also reviewed materials for a resource library and planned site-
based visits,

Involving Students

The project began in art class, where the profcssionnl slide sets were
used to build student knowledge of local architectural sites. Slicles were
examined carefully to familiarize students with various architecturat
clements, styles, details, and vocabulary. To reinforce this knowledge,
students made perspective drawings, painted cityscapes, and
constructed 3-1) models.

At the same time, classroom teachers engaged students in actlvities that
integrated architecture across the curriculum. Assignments included
written reports, charts, graphs, schematic drawings, maps, timelines,
and 3-D scaled models of houses, buildings, and the school neighbor-
hood.

This work prepared students for classroom visits by the architects, engi-
neers, city planners, and preservationists who were collaborating on the
project. The experts shared information on job skills and carcer oppor-
tunities. They also interacted with students, explaining the many issucs

and challenges that impact our buildings and citics.

Out into the Real World

The classroum work was put into context as staff and students piloted
walking tours to the selected architectural sites. Teachers created watk-
ing tour guidebooks for students to use on the site visits, The guide-
books targeted specific core curriculum objectives as well as problem-
solving situations.

Yisit enc_.og‘ /‘;T\

During the field trips, students worked in conperative learning groups
and usedd tools such as navigational compasses, magnets, rulers, and tapz
measures Lo gather, record, and organize information at vach site.
Students applied strategics in measurement and estimation as they cal-
culated the length, height, area, perimeter, and the angles of structures.

Digital cameras werc used to record clements of design. Students
Jearncd to zoom-in to record architectural details and building materi-
als, as well as patterns, light and shade, and structural refationships.
They considered ways to document time, continuity, and change by
focusing on gmwth. crosion, and deterioration, They c.-pcrimcntcd
with differcnt angles and different points of view such as vorm's-cye
view and bird's-cye view.

The images were stored on disks, and students participated in
photo-critique sessions upon returning 10 school. These scssions
cnabled students to sort, analyze, edit, organize, and select the best
images, Written information was then added to these digital images,
and the best images werc then burned onto CDs by use of a CD-
Recordable drive,

The resulting photojournals cnabled students to create their own per-
somalized record of their discovery of their own community and ncigh-
borhoods. The group as a whole was able to retrieve a vast collection of
stored images and information.

Asa follow-up, students shared their information through formal and
informal discussions, nwltimedia prescntations, Internct publishing,
and other culminating activities.

Lasting Benefits

Both our stafT and students bencfited from participating in this nnova-
tive approach to curriculum construction and community-based educa-
ion. Students were the real winners as they discovered their own city
and ncighborhoods. In addition, this program built new connections
between students, staff, parents, administration, and community mem-
bers. .

By using the community as a visual textbook, this program not only
served to reinfurce art and core curriculum objectives, but also
engaged students in a variety of learning styles that gave all students the
opportunity to be successful participants. Students cagerly embraced
the opportunity to work as mathematicians, scientists, historians,
photographers, detectives, reporters, and artists. By presenting their
discoveries and ideas, students were able to 2pply skills needed in the
future workplace and develop a broader sense of the real world waiting
beyond the classroom.

Reference

Association for Supervision and Curriculum Development, (Spring, 1998).
Ates Education: Curncudu Updue: p. 1.
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Rquaronics Encouraces FourTH GRADERS
T0 EAT THEIR WEGETAPLES

These elementary students cat the results of thelr science lessons. You can't get much more real world than that!

v Crvsal MeGee, Fourth Grade Tacher, Shrewsburs, Penmss haia

Aquapenies involves growing plants hydmpum('all}' in combination with
raising fish in an aquarium. The fish survive by cating a small amacat of
the plants, and waste products from the fish provide nutrients for the
plants, making it a closed system.

Through a grant, our elementary school’s greenhouse was able 1o pur-

chase an aquaponic system. The fish tank water is pumpcd through pip-
ing into the plnt beds. From there, the water is filtered through rack

wool slabs and returned to the fish tank.

My fourth grade class became involved with the system at the begin-
ning of the school year, They began by planting vegetable seeds in ruck
wool starter cubes. When the plants were two inches high, the children
transplanted them into the plant bed or anto larger rock wool cubes,
which were pliced onto the slabs,

The tomatoes and cucumber plants grew ata fast rate and soon
required netting and support. Our craps of basil, Boston lettuce, and
watercress were quickly sufficient to feed the fish, and the children
were cager to wash and cat the leaves themselves. [t was exciting tosee
children appreciating the favors of vegetables and herbs. We also grew
Christinas cacti in the aquaponic heds, and they were hlaoming more
than a month before Christmas,

Agribusiness and Other Life Lessons

Onc of our goals was to market our crops. This required the children
to check grocery store prices of organic produce and consider our cost
factors for cach type of plant. The children seta price, including a
profit, and offercd our produce to school parents.

With their new pride in growing the plants themselves, my class looked
furward to making a big salad as a reward for their efforts. Profits from
the produce sale would be used to buy more seeds, rock wool cubes,
and other supplics.

T T 7T - Vee o~ ' roa-
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Children fove fecding the Tilapia fish in our svstem because they are
such noisy, enthusiastic vaters. Part of the plan was to sell the fish at the
end of the school vear,

This activity is exciting because it incorpe=1.25 so many life skills.
Family and consumer scienee, marketing an. . 1siness education, and
agriculture are all being cxplored. Integrated skills include reading
information on fish and hydroponic plants, learning about the process
ol hydropunics, varing for fish, planting and caring for plants, measur
ing the growth of plants, computing cost and profit, and niaking 2 salad.

The students have fearned that more and mare of our fucel is gramn
iydroponically as our population increases and available farmland
decreases. On the spac station, hy«lro]mnicall}' grown foud will he 3
staple for the astronat %. This Jearning can certainly be applied when
students become adults who may choase ta grow their own fuod or
cary for fish,

I very much cnjoy watching the children mar vel at how the piot svs:
tems grow in water and how quickly the plants grow. Asan addedd
bonus, more children are willing to cat their vegetables. The aquaponic
svstem is so well designed and constructed that students in our school
will enjoy and learn from it for vears.

For more information about using aquaponics in the classraom,
contact:Scott Jones

Hydro/ Aquatic Technologics

PO Box 777

Princess Anne, MD 21853

(410) 957-2680

Fax: (410) 957-2859
Email: aqua@hatech.




Usine TECHROLOGY ARND REAL-SVORL
vo TEACH SECONDARY IVIATHEMATICS CORCEPTS

Some specific advice on how to use technology igexs ot

to make math relevant to students. Visit enc org ffééuslréalworld
to link to all the web sites
mentioned in this article.

%5y ;

by Hdll)'l)'nm: Stohl Drier, Unwersity {)/' Firginta,

Kura M. Dawson, University q/'Flonda. ond

Joe Garofalo. Unwversuty of Virginia A A ———

The National Coundil of Teachers of Mathematics

(NCTM, 1989) advocates that problem solving, Sl om yoe rout Frme Dok Oin W B0 L AR U aigle
) - 2 8 C .0 1 _E O T P N =
reasoning, communication, and connections be 1
woven throughout K-12 mathematics instruction. 2, 1940]  137.4 531 4.0% ==
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owever, real-world connections are often miss- Z0 1942] 1781 26| 17.6% Ji )
ing from mathematics teaching Technology fadli- 1943 1747 0.6| 0.3% FAER
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1 : . n| 1947 212 72.3] 11.9% ;
vl.hnlc data and tools that alleviate the computa- B 700.4 Tl 5% ] X i
tional constraints often involved in the analysis of %1 1949] 2018 1.4] 078 :
R « " . o . Bl 190 200.7 -1.1] -0.3% v
real-world messy data. In this article we illus BT Y O _ ) L )
trate a few activities that help students develop S 92| 2723 8] 3.2 i
conceptual understanding through the use of real- Bl 1983 7313 ] _saw 5
5 i | B 1954 979 Al _28% —— , !
world data and clectronic simulations of real- ol 1998 1T e1] 28] Wt aveni(s) could be related 1a the drop in .
world events. Qa19ss 299.4 15.4]_6.3%] Birth rate i the early 1940' and the subsequent
Q| 1957]__ 2688 54| 3 en]|drestie mervase n 19467
A1 1998 2643 83| -1.7%]
— m @™ m — &) 1959 264.5 0.2] _0-1% What yrats are typseally known as the *baby beemer*
o . mn T . &' 1950|2681 361 1A% [|Teer? Why?
~UsING ReAL DATA 1a TEACH & 5e1] 264 1| -1.58]
- i-3 Qi 162 3238 T11.2] -4.2% |(What fectors in US history ceuld be related to the
MATHEMATICAL CONCEPTS _ ... Q63| 240] 12.8] -5.1%||decline in burth rates during the 1960's and 7047
Technology makes a vast amount of information o JZWJ” - o el T e e

readily available to students and teachers. Data sy A o e Fysi . | | vl

found on the Internct can be quickly transported Figure 1: Birthrate data from 1940 t0 1964
toa spreadsheet, and subsequently downloaded to

a graphing calculator. Simplifying data gathering allows more time for
emphasis on data analysis, interpretation, and conceptual development.

data, the absolutc and relative yearly increases and decreases, a graph of
the data, as well as interdisciplinary questions related to US history. This
data can help students understand "percent increase” and “percent

» ) '
For example, students can use the Internet to gather information from decrease” by giving the numerators and denominators contextual mean-

the National Center for Health Statistics (wwav.cdc.gov/nchswwa) on ing and connecting the calculations with historical interpretations of the
the number of live births in the United States, numerically and graphi- data. In addition, algebra students can use the absolute differences from
lly analvze the data in a spreadsheet, and connect their alnalysis o 1951 through 1955 to find a local slope for these data points. The typi-

cal definition for slope as“change in y over change in x" now has con-
textual meaning as “birthrates increase approximiately seven per 1000
women in cach year.”

events in US history. Figure 1 showsa spreadsheet containing birthrate

Hollylynne Stoh] Drier is a doctoral student in mathematics education at the Other current and archived data are readily available on the [nternet at

University of Virginia and a graduate  fellow for the Curry Center  for Technology sites such as the National Oceanic and Atmospheric Administration

and Teacher Educatton. Contact her via emal: hollyd@riginia.cdu (www.noaa,gov) and the National Geophysical Data Center
(www.ngde.noaa.gov). Much of the data at these two sites can facilitate

Kara Dawson 15 on assistant professor of mstruational technology at the understanding of mathematical concepts. Real-world phenomenon such

Upiversity of Florida in the deparument of Instruction and Curniculum. as the tides, planctary orbits, and aver-

& e / age mont}dyptcmpa‘aturcs provide f :g mr:rg;'cs'{y: ] ’}"’lf’"‘gz C;

Joe Garofalo is an associate profesor of mathematics educaticn at the University contextual situations for studying Teshepansh, Russio;and Bucnos Aires

of Virginia and co-director of the Curry Center for Technulogy and Teacher oscillating functions. Figure 2 shows — 0

Education. Contact him via emal: jg2e(@irgima. cdu temperature data for Washington DC, |81 1.8 # el |
Verhoyansk, Russia, and Buenos Aires. |, * . o
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::g:un 3: Incremental curve finting

Washington DC data
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From the graph, students can sce that the average
monthly temperatures for all three ddes oscillate
with a period of one vear. They should also notice
thatit is colder in Verhovansk than in Washington,
and that the temperatures in Washington and Bucnos
Aires are “uut af phase.”

Trigonometry students can incrementally fit a sine
curve to each City's data by estimating the amplitude,
vertical shift, period, and horizontal shift (Figure 3).
Students and teachers can then relate the voctlicients
in the general form of the sine equation (¥ =
AsinB(x+C)+D) to the geographical locations of the
citics. If this data is entered into a graphing calcula-
tor, students « an also calculate a sine regression and
compare the equation gcncratcd by the caleulator

 (Figure 3() with the one determined incrementally

from the data and graphs.

. @ @ m —
.
CoNCEPTUAL UNDERSTANDING _ . o
Another very powerful feature of technology is the
ability to clectronically simulate real-world events,
Graphing calculators, spreadsheuts, and the Internet
offer students and teachers the capability to create

and use simulations. Such simulations allow students

to visualize and explore important mathematical
concepts as well as real-world and interdisciplinary
conncctions.

One such simulationon a graphing calculator can be
used to explore cxponcntial functions by applying
them to investment strategies and the study of eco-
nomics. Students can explore the effects of investing
$1,000 over the next 20 years in money market,
hond, or stack mutual funds. There are varving
degrees of risk connected with cach of these types of
funds. To weigh risk versus return, students can csti-
mate the average return for cach of these investments
over the next 20 years, assuming monthly com-
pounding and growth rates of § percent, 8 percent,
and 16 percent respectively.

Although this is an oversimplification of actual invest-
ment returns, it is instructive nevertheless. Students
should notice that after 20 years the difference in
accumulations is dramatic at §2,700 (moncy mar-
ket), $4,926 (bond) end $24,019 (stack). By using
the parametric mode in a graphing caleulator, the

BESTCOPY AVAILAELEE
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exponential functions defining the growth o money
are no longer static since parametric lunctions allow
students to watch their money *grow” as the number
of vears increases.

Physical events can also be simulated through tech-
nology. For example, the study of parametric cqua-
tions and trigonometry can be connected with the
study of projectile motion in physics. The spreadsheet
in Figure 4 was created in Microsoft Excel to dynamn-
ically simulate projectile motion. Using the sliders,
students can manipulate the initial velodity, angle of
projection, and height from the ground to observe
the cffects on the subscquent path of an object.

With the ability to manipulate time, students can ani-
mate the motion of the abject and explore how long
it ta! s for the object to reach its maximum altitude
and when the object will hit the ground. By varying
the other parameters, the students can explore how
each affect the path of the object and connect these
paramcters with the cocfficicnts in the sine and
cosine equations.

Other investigations could include maximizing or
minimizing altitude and horizontal distance.
Manipulating different parameters and visualizing the
path of the object can make the mathematical equa-
tions used to describe projectile motion more rele-
vant and meaningful. In this way, creating and using
such a simulation alluws teachers and students to
explore mathematical and physical concepts in an
opcn-cndcd cnvironment and usc higher order think-
ing skills to analyze relationships.

f = ~‘-, .'. ﬂ s r’-
TECHNOLOGY AS A MEANS | =~ %

In the cxamples above, technology is not the focus of
learning. Rather, it empowers teachers and students
to explore mathematical concepts through the use of
real-world data and simulations of veal-world cvents.
When technology is used in titis way, interdiscipli-
nary and real-world connections become 2 natural
and powcrful way for students to make sense of
mathematics (Drier, Dawson, and Garofalo, 1999).

The Curry Center for Technology and Teacher
Education at the University of Virginia is currently
funded to develop materials to help preservice and
inservice sccondary mathcmatics teachers incorpo-
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rate appropriate uses of technology into their teaching. The cxamples For more information about the Curry Center for Technology
presented in this article are excerpts from materials that have been and Teacher Education, visit the Center's web site:
developed using the following guiding principles: curs vedschoolvirginia.edu/ teacherlink.
+ Introduce technology in context of mathernatical investigations;
» Address worthwhile mathematics with appropriate pedagogy; REFERENCES:
*Take advantageof technology to go beyond what s capablewith Drier, H. S., Dawson, K. M., & Garofalo, . (1999). NotYour Typical
paper and pendil;

« Apply mathematics topics to real-world and interdisciplinary con- Math Class. Educarional Leadership 56 (5), 21-25.

texts: . , .
* Incorporate multiplc represcntations of mathematical concepts. National Council of Teachers of Mathematics (1989). Curriculum and

. Evaluation Standards for School Mathematice. Reston, VA: author.

Activities available at the Center's Mathematics Education web page
(curry.edschool.sirginia.edu/ teacherlink/math) use a variety of tech-
nology tools including spreadsheets, graphing calculators, The
Geometer’s Sketchpad, MicroWorlds, and a host of other mathematics
software, We encourage you to visit our web site and test our activities
in your classroom, We alzo want to know how these activities worked
with vour student- nd what modifications you may have made.
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Figure 4; Excel spreadsheet created to anafyze projectile motion. Avalable from
hup:/ 1 curtredsc ol.irgimnig.edu/ reacherlnk / math /interactiveceel. htmi
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Desicn CHALLENGES PROPEL EARTHLY PROBLEMS

Standards-based activities bring the excitement of space exploration into the classroom
and can be adapted for students from alementary school through senior high,

* Anne Ireiand. Challenger wenter for Spdec dereme Education, tlerandria,lirginia

Living and working in space has become 2 reality. American astronauts regularly
orbit Earth on Space Shuttle missions, Americans and Russians have lived aboard the
Mir Space Station, and soon 2stronauts from several countries will be living and
working aboard the International Space Station for months at a time.

It's a high-tech orbiting home and workplace—but it has all the possibilitics of prob-
lems that exist here on Earth. :

As part of the annual Space Day initiative, Challenger Center for Space Science
Education—in conjunction with more than 60 prestigious partners in education, sci-
ence and industry—created a series of Design Challenges that combine real-world

CHALLENGER CENTER
FOR Space ScieNnce EDUCATION

L ilenger Center for Space Sclence Education

is a glabal not-for-profit education organization cre-
ated In 1986 by the families of the astronauts tragi-
cally lost during the Challenger space shuttle disaster.
Dedicated to the educational spirit of that mission,
Challenger Center develops Learning Centers and
other educational programs worldwide to continue

the mission to engage students in sclénce and mathe-

problems with the excitement of the challenges of living and working in space. s educati
m on,

Although the Challenges are created for students in grades four through six. teachers

can adapt the activities for a variety of grade levels. Three Design Challenges from Challenger Center' network of Learning Centers

Space Day 2000are reproduced here. throughout the Unites States, Canada, and the
. L United Kingdom has beena recognized leader in
The Method Behind the Mission educational simulation, with a strong standards-

based emphasis. Challenger Learning Centers and
Challenger Center's award-winning dassroom and
teacher training programs all use the fascination
of space éxploration to create positive learning
expariences that:
» Raise students’ expectations of success;
« Foster in them a long-term interest in math,
schence, and technology;
+ Help them develop critical communication,
decision-making, team-building, and
collaborative skills.

Some of the best learning occurs when students work together for a common goal,
just as the men and women of NASA do. Each Design Challenge uses the Expert-
Jigsaw model, through which students first research their specific portion of the
team task, then teach the other members of their team what thev've learned. Each
student's contribution is unique. Each student expert's efforts are required and
indispensable for group success.

Bv sharing their expertise, students promote cach other's learning, Each student
expert is accountable for a share of work but is also concerned with assessing who
may need more assistance, support, and encouragement.

In keeping with these goals, Challenger Centerisa
proud partner of Space Day, held in May each year, in
T which students and sclentists all over the world col-
b laborate to solve Design Challenges ke the anes
B présented on pages 42-43. For rmoré information

The Expert-Jigsaw model is supported by .
rescarch, which shows that stu- AN
dents learn 95 percent of what

they teach someone else, 80 8

percent of what they about Space Day and other Challenger Center
experience personally, A programs, visit the Challenger Center web site:
and 70 percent of what www.challenger.org

they discuss with oth-

ers. In contrast, stu- Or contact

dents learn only 10 per-
cent of what thev read
and 20 percent of what
they hear. (Glasser, 1998).

Challenger Center for Space Science Education
Y 1250 North Pitt Street
Y Alexandria, VA 22314

(703) 663-9740 / Fax: (703) 683-7546

Anne Ireland 15 the Director for Educaional Materials Deselopment at the
Challenger Center for Space Science Educarton. Email: aireland@chalBnger.org
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Another benefit to students is that through the Design Challenges’ inves-
tigative, problem solving approach, each level of Bloom's Taxonomy
(knowledge, comprehension, application, analysis, synthesis, and evalua-
tion) is being touched upon.

Up to the Challenge, Up to the Standards

In using the Design Challenges, teachers are promoting the overarching
National Sdence Standards (National Research Council, 1996, p.52) that
their teaching should:

« Focus on student understanding and use of scientific knowledge,
ideas, and inquiry processes;

* Provide opportunities for scientific discussion and debate
among students;

» Share responsibility for learning with students; and

+ Support a classroom community with cooperation, shared

responsibility, and respect-

More spedifically, the Challenges emphasize the following National
Standards:

+Technological Design
All students should be able to identify appropriate problems for tech-
nological design, and design a solution or product (p. 135).

* Science as Inquiry
All students should be able to use appropriate tools and techniques
to gather, amalyze, and interpret data (p. 145).

» Science as a Human Endeavor
All students should recognize that important contributions to the
advancement of science, mathematics, and technology have been
made by different kinds of people, in different cultures, at different
times (p. 141). :

Ongoing Support

We at Challenger Center for Space Science Education invite you to con-
tact us for help in making vour school's science program the very bestit
can be. Among our many comsmitments (o continuing the mission of
Challenger, we believe that in every young mind there is a window to the
universe, and when that windovw is opened, students develop srengths—
including skills in leadership, decision-making, trust-building, communi-
cation, and conflict management, as well as scientific research and prob-
lem-solving skills—that will help them cope with the real world that sur-
rounds them every dav.
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DESIGN CHALLENGE #1: COMMUNICATION
Space Walk Talk

Planet Earth Connection

Consider some of the communication challenges in your commumity or
home: The telephone stops working,.. vou get larvngitis. .. vour computer
goes down...You meet sOmeOne NEW who cannor speak or hear.

International Space Station (1sS) Situation

The communication (COM) units on the spacesuits used for extravehicu-
far activities (spacewalks) have malfunctioned. Over the course of two
months, every one of the umits has failed. All oral communication outside
the Space Station has been lost. It will be another month before replace-
ments arrive, but work outside of the 155 must continue.

Unrgent Action Required

Communication is essential to vour mission! Without it, the mission will
fail. Your team has been tasked to develop nonverbal way for the astro-
nautson extravehicular activities ¢ EVAs) to communicate with the crew
inside the 1SS over a distance of at lcast 5 meters. Remember, the spacesuit
is bulkv and movementis limited. Any equipment required must support
nonverbal communication. .

o

enc.orﬂa / 40

Student Expert Groups el
‘Animalenviorist:Sm&sd\emmmmiaﬁonmetbodlof . oo SHE
various anirsals. 5

« Nonverbal Communication Specialist Studies methods people use, other
than speaking, that allow them to communicate.

» Space Communication Specialist: Learns bout the different systems that
are used for communicating in space and the limitations of comsmunica-
tions in space. .

+ Communicstions Technologist: Smdies the different types of compam)-
cations equipment that are being developed and used.

Anticipated Outcomes

The Design Solution will most Jikely result in a paper-based plan with
drawings/ illustrations o perhaps pictures.

Thinking Beyond

The student team will also be asked to applY what they learned to cors-

mumicate with someone who speaks a different language and does not
understand English and with someone who is hearing impatred.

4 5 N
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DESIGN CHALLENGE #2: WATER PURITY
Water ReCyde

Planet Earth Connection

Consider the water purity challenges on our planet: Water quality isan
increasingly serious problem all over the globe. Pollution from industrial
and residential waste, fertilizers, automobiles, and many other sources
include bacteria that can threaten lives, even in technologjcally advanced
sodeties. When natural disasters strike—f{loods, hurricanes, carth-
quakes—the shortage of drinkable water is one of the most life-threat-
ening problems,

International Space Station (ISS) Situation

With the high cost of carrying water into orbit to replenish supplies
aboard the International Space Station, as much water as possible needs
to be recycled. Water is critical to human survival. During a routine test
of water quality on board the Station, it is discovered that unknown
contaminates have polluted the water supply! Without clean water the
mission is in jeopardy, and the crew will have to return home within 15
days when the current supply runs out.

Urgent Action Required

Several task forces have been assembled to develop a means of purifying
the water supply and saving the mission. The device must be able to
purify at least S00 milliliters at a dme.

Student Expert Groups

*Water Quality Specialist: Investigates acceptable water standards for
human consumption.

* Hvdrologist: Learns about the different sources and properties of
watcr.

* Water Purification Systems Specialist: Investigates matcrials and sys-
tems used in the process of purifving water.

* Water Recdlamation and Recveling Specialist: Learns how water can be
collected and reused on a space stadon.

Anticipated Outcomes
The Design Solution will most Likely result in three-dimensional work-
ing models, as well as a materials and pro-

cedures list. Enoourage students to
also produce graphs tracking
the resuits of their tests.

Thinking Beyond
The student team
will also be asked to
apply what they
learned to purify-
ing water (or snow)
when faced witha
natural disaster like a
flood, hurricane, or

carthquake.

DESIGN CHALLENGE #3: EXERCISE
X-treme Fitness

Planet Earth Connection

Consider exercise challenges here on Earth...Exerdise is crudial to human
health. Whether we swim, walk, or climb stairs, our muscles, bones and
cardiovascular system need to be kept in shape.

International Space Station (15S) Situation

Medical reports of crewmembers on board the ISS reveal that they are
experiencing bone and muscle tissue deterioration due to inadequate
exercise. While their excrcise equipment is adequate and well-tested,
doctors claim the crew's state of poor fitness is due to infrequent exercise.

Asked about this, crewmembers admit to being bored with the same old
routine and equipment.The ISS crew has challenged the physical therapists
to come up with more entertaining equipment and interesting wavs to
exercise in microgravity.

Urgent Action Required .
Your team has been challenged by the ISS crew to create an entertaining
sport, game, of exercise cquipment for the space crew 0 help them keep

bone mass and muscle tone, Any equipment designed must be compact
and lightweight and include instruction manuals, Sports and games should
include instructions and rules. :

Student Expert Groups

* Microgravity Specialist: Learns how objects and people are affected by a
weighdess environment, .

* Physical Fitness Spedialist: Investigates different types of exercise equip-
ment and sports/garnes.

» Exercise Physiologist: Explores how the human body (muscles, bones,
heart, ctc.) works when exercising or playing a sport/gime.

* Crew Fitness Trainer: Learns about fitness equipment and exercises that
are currently used by astronauts in a weightless emironment.

Anticipated Outcomes

The Design Solution will most likely result in a paper-based product and
possibly photos, but don't rule out some interesting models of exercise
equipment.

Thinking Beyond

The student team will alco he asked to apply what they lcarned to make
their recess time more cntertaining and their sport/ games more beneficial
1o their bodies.
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[VIATH FROM THE TOY STORE

Use of scaled reaucas makes learning about rato and propartion fun in this teacher’s niddle tchool math classes.
by Rohin Cohen. Middle School Mathemarics Teacher, Eastchester. NewYork

For a number o: vears | have used model trains, cars. dollhouse furni-
ture, figurines. ard any other scaled replicas I could find to teach ratio
and proportion. Students begin by measuring reai cars and furniture.
They especially enjoy going outside to the parking lot to measure various
aspects of cars—iength, wwidth. tire diameter, and so forth, We also mea-
sure furniture at school and at home.

Understanding of ratio and proportion
begins when students measure models and
scale them to the real life objects.
Dollhouse furniture is scaled one inch to
one foot. The simpliciey of this scale
makes the furniaure ideal for a first look at
scale replications. Students are given the
opportunity to work with ratio without
worrying about conversions.

Model cars are available in many different
scales, | have used scales ranging from
1:144 to 1:18. Attimes [ have been fortu-
nate to acquire the same type of car in two
different scales. The students measure
various parts of the cars and then compare
them. We also discuss trends in car sizes
over the years.

Model trains come in standard sizes
including O (1:2 1. HO (1:87). N
(1:160),and Z11:220). All the railwav
cars and accessories are available in each
scale, and collectors generally work with only one scale, One year, we
were able to take a field trip to visit a store devoted to model trains, and
the students got the chance to see first hand all the different scales and to
talk to an avid collector. .

One popular activity involved NASCAR racing, which interests a nurmber
of my students. Kellogg isamong 2 mumber of major corporations that

nsor cars. Ove vear, the company put portraits of driversand their
cars on boxes of cereal and offered a scaled replica of a racing helmet
worn by one of the drivers, The ratio of the mode! helmet to the actual
one w3 1:+. In addidon to allowing students to work with another rado,
the hrdmet’s shape provided a varied look at scale replicas. After we did
ratio problems. the students each had a bow! of cereal from the
NA'CAR-decorated boxes.

Robin Cohen 15 the deparement chair for mathemaugs at Eantchester Middle
School 1 Eastcheaar. NewYork. She has previously won grants  for units that
are practscct, harzs on. and high imerest.

Visit enc.o =\
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An extension of this unit is building model cars. Although I was not
familiar with the process, the students were excited about the hands-on
project. Model building is dme consuming so we worked on the models
overa period of a few weeks. The students worked on their models
every other day, continuing their work while we finished the unit on
ratio, proportion, and percent and began our next unit

The model-building project led to one of
my best moments in teaching, The model
cars we built were scaled 1:25. Asa quick
assessment of students’ understanding, £
1 asked each student individually totell me ~ -
whit the scale meant. Ohe student told e
that it meant a real car would be foar times
as Jarge. 1 asked him i he could getnto 4™
car that was four tirnes as large is tie-
rmodel he was holding, He looked at me
with complete amazement and told me
absolutely r-t. Thinking hard, he replied
that a real car would be 25 times as large.
By George, he got it! N

1 think anyone can experience success using
replicas to teach ratio and proportion. Itis
fun, it appeals to students, and it s adapt-
able to many different situations. You can
use whatever is at hand and have 2 good
rime with real-world mathematics.

MEETING THE STANDARDS

The activity described in this artidle supports the Learning
tandards for New York Stste in Mathematic, sdence, and

Tednology (MST), spedficaily:

Number 3: Understand mathematics and become mathematically
uricating and ressoning mathematjcally,

by applying mathematics In real-world setting, snd by soMng

problems through the integrated study of numbat systems,

geometry, aigebra, data analysis, probabiflty, and trigonometry.

Number 7: Apply the knowledge and thinking skifls of
mathematics, sGence, and technelogy t0 addrass real-life
problems and make informed decisions.

Link to all available
state frameworks via
ENC Online, enc.org
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noins, ComeTs, AND [NOVAE

s that could make them
- by Dennis Erickson, Science Teacher, Chicago, Wlinois

You have heard of Comet Hale-Bopp and the meteor that may have killed the
dinosaurs, Well, thanks to the Internet, digital cameras, and image processing
software, just about anyone has a chance of discovering the next comet or an
asteroid headed toward our planet Earth—hopefully in tme forustotry to

: send a rocket to déflect the killer rock. And all this without a telescope!

Thanks to my alma mater, the University of Illinois in Urbana, nightly picrures
of the skv are available to anyone with an Internet connection. The astronomy
department has a camera Jens attached to a sensitive CCD chip that takes
fantastic shots of the stars. The pictures are automatically dploaded to their
Internet site called Stardial. One image is taken every 15 minutes in astrip
just below the celestial equator. Images from the past three years are available
at the site.

Using Stardial in the Classroom

[ captured students’ attention by discussing the dinosaur extinction and by
showing several videos about asteroid impacts and dangers. Then 1 had cach
student in my astronomy class choose an area of the sky that Stardial imaged.
Steps for using Stardial are detailed starting on page 4.

Srudents checked their area each clear night and compared the new images
with older ones to find any differences.

Over the course of weeks, several objects were found. Most turned out to
be airplanes or satellites. Two unknown objects were found and tracked for
several davs. Our project and two students were featured at the Tech 2000
exhibit at the state capitol, on 3 Chicago tatk rudio show, and on the evening
news of a Chicago television station.

The objects were compared to an asteroid database and were later found to be
keown asteroids. We will keep looking!

Dennis . > (densckson(@Jatinschool.crgs teaches astronoms. clectromes. and
computer htcracy 1n grades 6-12 at The Laun School of Chicage. 4 Ife-long ama-
teur astronomer ond ham radio opcrator. his current groject is sharing the wonders
qf the night <kr and educaning the public arout hehi poliuion and s solutions

facus vfaLi. ncy ‘:3\\
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Benefits of the Project

This project builds many skills in astronomy. Students learn to use the
coordinate system of the sky (right ascension and dedlination) and the
brightness scale of the stars (magnitude). The size of the images and speed
of the motion of the objects are measurcd. Retrograde motion is shown
on some of the images. Students also get the opportunity to explore the
creation of digital images of the night sky with CCD cameras.

The project also builds computer skills. Students practice visiting
Internet sites by typing in the web addresses. They learn to download
images and convert them from onc format to another. Other skills
include saving and opening files and digital image processiug, animaton
and aligning, mcasuring, and cnhancing the images.

Perhaps the most important benefit is that the work of a scientist is high-

complete.

made by accident.

lighted. Students learn patience—many thousand images may need to
be checked before a discovery is made. Surprise! The work can be bar-
ing! Students learn to face disappointment when they think they have a
discovery and it turns out to be a known object, not a new one. They
come to appreciate the persistence needed by scientists. Students see
that there may be no immediate results, and 2 project may take yearsto

At the same time, they begin to imagine the thrill of discovery and being
the first person to sec a new object. They enjoy collaborating with other
scientists. They begin to realize that sometimes important discoveries are

Steps for Using Stardial

Here arc the steps, using a Macintosh.
(Windows is similar, but not identical. Steps to
use with that operating system are inserted as
needed.) Please note that other software and
hardware differences may affect the steps you
need to use. Also be aware that web sites do
change over time. For help in making this
Stardial activity work for you, email the
author: derickson@latinschool.org

1. Download the pictures.

Using the WWW browser Netscape, connect
to the Stardial site (www.astro.uiuc.edu/star-
dia!). Download twa images from the same
place in the sky that were taken on different
days. Two images with the file names of
01060530 and 01070530 would be good to
download and compare.

Note that the first four digits of the picture’s
file name tell you when it was taken
(0106=January 6). The next four digits tell
you the picture’s location in the sky (0530=05
hours, 30 minutes RA). RA [s simifar to longi-
tude, but it is on the celestial sphere, not on
Earth.
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Stardial images are quite large [n sky area—
about 8 x 5 degrees, but only about 50K in
file size. They do not take long to downfoad
in the JPEG format. If the image is all white
(6K size), the sky was cloudy on that date. Try
another image with a file size around 25K.

Here is the path to two images, taken on
clear nights, that you can use for your first
try:

o Start Netscape and go to the site:
www.astro.uiuc.edu/stardial

» Cllck on Web (under Data), then jpg/, then
RAV, then 0530/, then 2000/, then 0106.jpg.

» This will display an irnage of stars.

« Now save this image: File/Save As, choose
Format Source (change Text to Source),

« Now do the same for the 0107.]jpg image.
« For Windows, save images with the .bmp

extension, choosing All Files in the pull-
down menu.

2. Convert the pictures to a usable file
format.

(if the JPEGs open in NIH Image, you can skip
this step. A Quicktime converter on your
Mac may allow them to open directly in NiH
Image. )

For Macs, the images are in a JPEG format.
The image processing software you will use
does not open JPEG so the images must be
converted to a PICT or TIFF format.

« Open the first image in JPEGView 33

+ Save As and choose the PICT format.
» Do the same for the second image.

c
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¢ For Windows, use an image manipulation
program (such as Paint) to open your bmp
files and Save As true bitmap images. Save
in 256 colors.

3, Set memory requirements and open
the images.

The National Institutes of Health has a free-
ware program called image that you can
download from rso.info.nin.gov (then click
on NIH Image/image, then Downloads, then
nih-image162_fat.hgx). Or for Mac and PC,
you can get the program from www.cipe.com
(then click Softvsare/images, then NIH Image
software or Scion image Software). The Scion
site requires you to register before you
download, which will not cause a problem
for you. Use your school’s address if you
wish.
« Set the Memory Size of image t0 10000K.
Do this by clicking once on the Image icon ’
and then File/Get info/Memory.

o Set the Preferred Size to 10000.

. » Set the Image Buffer to 3000K. Do this by
starting the program and then accessing
Options/Preferances.

« Set the Undo and Clipboard Buffer to 3000.
« Quit the program.

« Start image.

» Open the two PICT or bitmap images.

4. Make a stack from the two images.

You wilt put one image on top of the otherin
asingle file calted a stack.

« Menubar/Stacks/ Wingows to Stack.

5. Align the images. (You can skip this
step for your first try).

The two images may not be exactly stacked,
so we need to register (align) them.

« Go to the Menubar/Stacks/Register and fol-
low the directions that appear on the
screen. (A fiducial point is a reference star
that appears in both images.)

« After you do Stacks/Register and click
Register, click ONCE on the exact center ofa
small star near the upper left corner of the
image. REMEMBER WHICH STAR.

« Then click TWICE quickly on a small star in
the lower right corner. REMEMBER WHICH
STAR. (Do not move the mouse between
the clicks, and they need to be two fast
clicks.)

« The next image (stice) will appear. Do the
same clicking on the same stars. This will
align the two images.

6. Blink the two images.

Now that the images are aligned, we can
blink them to check for differences. Show the
two images, alternating between the two
rapidly. Any object that is in one image, but
not the other, will blink.

« Menubar/Stacks/Animate.
» Change the rate using the number keys on
the keyboard, 1=slowest.

BESTCOFY AVAILABLE
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7. Chack the identity of bl

If you find a blinker, it could t
oid, comet, satellite, or..777 €
time, and location to another
ask that person to confirm yo
students and | can try to conf
with others who find objects.
program called Starry Night ¢
soft.com) plots many known
can be used to identify asterc
search for asteroids on the In
ways of reporting your finds.
known object or, if youare It
new find.

Another activity using Stardi
plotting the light curve of va
AAVSO has a nice program ¢
Astrophysics (www.aavs0.0r¢
site has more activities, and ¢
think of additional activities
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he Collection:
Resources to Help You Bring
: the Real World into Your Classroom

by Terese Herrera and Carol Damian, ENC Instructionul Resources

Classroom wor! in mathematics and science should be meaningful to students in that it should have

some connection to the world they live in, What kinds of activities and problems do our young peo-
ple experience daily that have natural, but often underemphasizer, connections to important mathe-
matics and science principles? Here are just a few examples:

What makes some hits with a baseball bat better than others? ‘
How mutch trash do we accumulate in our wastebaskets m a week?
Can we assume that we'll always have enough clean water?
Where does our food come from?
Can our family afford to take a vacation to Orlando?
Do we have enough land space on Earth o support the growing world population?

In this section of ENC Foeus, we have attempted to identify some resources that will help you and vour i
students make significant connections between classroom learning and matters of everyday life. The

aim of each resource here is to build a bridge to the real world, involving students in the mathematics

and science of everyday happenings.Yet cach resource differs in how it builds that bridge.

* Some provide connections between different disciplines, such as art and math (e.g,, The
Mathematics of Architecture or Mathematical Quilts).

« Some resources uncover the science and math hidden in familiar events, such as science in toys
(Exploring Energy withTOYS) or in sailing a boat (Sailing Through Bernoulli).

» Others deal with questions that young children bring to school and that still fascinate older stu-
dents: What is lightning? (A Handful of Lightning) How do planes fly? (The TAKE OFF! Kit)

« Some are simulations that put students into a scenario in which they problem solve within a
“real” context, such as designing a swimming pool (Pooling Around) or making a medical deci-
sion (A Problem of Life and Death). In these environments students work within a complex sit-
uation, in contrast to textbook problems that ofien focus on one skill at a tirme.

We present the resources in groupings that we hope will relate to your teaching needs and that range
across all grade levels. In many cases, students are involved in activities in which they must make
decisions, choose appropriate calculations, identify formulas, and create solutions within contexts
that, even though imaginary, are analogous to situations in our everyday world. ’ ' e

Learning for real-world applications opens a need for decper understanding of the issues involved
and of the related math and science content. In Background Knowledge, we suggest resources that
will help teachers as well as students reach this understanding.

A section on Professional Development provides ideas on teaching strategies and other issues related
to guiding students through real-world exploration.

Finally, realizing that onc of the most frustrating parts of preparing and implementing a lesson can be
finding actual data, we have included a set of Internet sites as sources of Real Data.

&£
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As always, we must emphasize that this list of exemplary resources is not comprehensive. The materials
[natured in this issue were selected from the existing collection at ENC. Furthermore, due to limitations
of space, we can present onlya sample of the innovative materials available to you as you open your
classroum to real world experiences. :

_ Please note that this section is based on abstracts found in ENC's database of K-12 materials. All ENC

abstracts arc descriptions rather than evaluative reviews. You will find complete ENC records for these
<clections via the online version of ENC Focus (cnc.urg/fnms/ realworld). Some records provide links to
online, third-party reviews and/or references to journal reviews. Pricing and ordering information was
verified in April 2000, and is subject to change. @

A Handful of Lightning: Full Participation Science Experiments for Young Scientists (Grades K-6) . .....

Exploring Everyday Math: Ideas for Students, Teachers, & Parents (GradesK-6) ... cvvvrroneecns 51
Beyond Facts and Flasheards: Exploring Math WithYour Kids (Grades K-6) ..« vivevvonnrovns 51
Sunlight, Skyicrapers, and Sada-Pop: The Wherever- You-Laok Science Book (Grades K-6) ... ..cvove 52
Teaching Science with Evervday Things (Grades 2:6) . .« onnvn e e e e e 52
The Suience Chef Travels Around the World: Fun Food Experiments and Recipes for Kids (Grades 2-8) .. .52
Math in Geography (Grades #:6) « . .. oo oo e cenennnrar e e T 52
Great Moments in Science: Experiments and Readers Theatre (Grades 4-9) - oo vvevceveen e 53
Measurement in Motion (Grades 512 .. . v v v cevnsnsnnennnunre e st 53

Decision-Making Scenarios

—l:;'nlng Al;o'ul.L—c-;‘l;i-n.g: dEMS Teacher's Gulde (Grades 6.B) ..o rann e 53
No Quick Fix: A Problem-Based Unit (Grades 6-8) .. vviarr e 53
Emergency (GREs 6:8) .. oo oo v ouonssnenansnrs s 54
Prentice Hall Product Testing Activities (GFades 6:8) o . .vvenennenarar e 54
The Power of Numbers: A Teacher’s Guide to Mathematics in

2 Soclal Studies Context:An Interdisciplinary Curriculum (Grades 6:9) . oo vovev e 54
Math in Daily Life: How Do Numbers Affect Everyday Decisions? (Grades 6-12) ..o . 54
Pooling Around (Grades T-10) . oo omenvnen s nn e ten s n e 55
A Problem of Life and Death: The ECMO Saga (Grades T-12) .o vvvenvssonsnssmeeneees 55
Decisions Based on Science (Grades 9:12) ... ncvernvi e T T . 58

Mathematics for Decision Making in Industry and Government. High Schaol Modules (Grades 9-12) . .. .56

Integrated Mathematics and Science

Project Explorer: An Orangewood Elernentary and ASU West Collaborative Project (Grades K-6) ...... 56
Secret Codes (Grades 6:8) . .+« veveen s vnsss e e s s se s e 56
Mission Mathematics (Grades 9-12) . % .. vvvivvnnnhvin e 56
Mathematics in Biology (Grade 11 and Up) « .. vvvvvvnarrnereermr s re e e 57
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At Play: Sports and Toys

e e e AT TASS "=

SportlSdcncc@"l‘hc-Exploralorium(GradcsK-12) T R ..57
Glzmos and Gadgets: Creating Science Contrapdons That Wark (And Knowing Why) (Grades 2.9) ... 57
Exploring Energy withTOYS: Complete Lensons (Grades 4:8) o cve v 174
Yesterday's Sports, Today's Math (Grades 4:9) .o ounui e s 57
Taying Around with Science: The Physics Behind Toys and Gaps (Grades 5:8) . .vv i v S8
Go Figurel Mathematics Through Sports (Grades 6-1 TR R R R R R R R R ERE LR 58
Saiting Through Bernoulli (Grades 9-12) ... oo vovinn s 58
Construction and Design

Under Ccn;t.i'u.c-t.i"c;x;-(br'adcs ) N 59
LEGO Crazy Action Contraptions: A LEGO Inventions Book (Grades 2-12) .. oo vveanveemne e 59
Roamer Control Pack (Grades 4:8) . . . o v v vevnvreenrssnnnnsersn ettt 59
SenSci Control Box (Grades #:8) .4 oo vv e e eran e e TR 59
Create 2 Co-Op City: A Cooperative Adventure Using Architecture and Design (Grades #:12) ... -v oo 60
Building Toothpick Bridges (Grades §-8) ... vvunnorn e e 60
Robolab Starter System (Grades §+12) .« v v v v v usee e e e ;.. .60
Modelsmart: A Structural Spreadshect for Model Builders (Grades 6:12) . . ovovvneenn e 60
The Take O Kit: An Aviation and Acronautic Science Kit (Grades 6:12) ..o covvenecroneenenens 61
A World in Mation [1: The Design Experience (Grade T) oo oo eencmn st 61
Mathensatical Quilts: No Sewing Required! (Grades T-01) o ovovoneeonnsaenennn e 61
SimCity 3000 (Grade 7RG UP) .« v ecees oot re cene st T 61
The Mathematics of Architecture: Bullding by Numbeors (Grade Qand up) .. ..o oveevrere o ne 62
Money X T

e . Y Sadal £ hom s o o = o ..

Noney (Grades 1 8 2) v n < e cccennnssesessese e ss s P 62
lavesting for Kids (Grade T and Up) .- .+« veeeesesercessse et e 62
Moncy (Grades 4-6) . . . . - T R A 62
Environment

z;-mt;ng:; o small Planct: Activities for Environmental Mathematics (Grades Ke4) .. oovevenens 62
Enviramath: Activities to Stimulate Interest, Intcgration, and Inquiry (Grades K-8) ... ooveeeeen e 63
Trash Plans: Using Math to Help Us Make Decistons About Our Environment (Grade ) WP 63
EnviroNet Monitoring Profects (Grades S-12) .o vvvnoneerosss s e ettt r T 63
Trash Conflicts: A Science and Social Studies Curriculum on the Ethics of Disposal. L

An Interdisciplinary Curriculum (Grades 6:8) ... ... vooocneerrrrn sttt SEERERE ....63
Leaf Pack Experiments Stream Ecology Kit (Grades B-12) « v v vnvnennnnsmmenn e eess e 64
Biodivertity(Grades 9-12) « oo veennrsenrese s s et 64
Composting in the Clessroom: Sclentific Inquiry for High School Students (Grades R ) Y 64
The Digita! Field Trip to the Rainforest (Grades T N 64
Environmental Science: Field Laboratary (Grades GuA2) vt 65
Field Manual for Water Quality Monitoring:
An Environmental Education Program for Schools (Grade Qand Up) .« oo o rae sttt 65

Task Force Environmental Investigation Kit (Grade 10and up) .. oo ooeeermenstenn 7000000 65
Seals, Fish and You: The Nature of the Story (Grade 11and up) ..+ vooeernnr et 65
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VBt Tree 15 I (GRS Ko12) o ev e eeeemnne et 66
Native American Garrlening: Stories, Profects, and Recipes for Familics (Grades 1-12) ..o v ees 66
The Human Hudy fur Every Kid: Easy Activities That Make Learning Science Fun (Grades 3-8) ... .. .66
Magnificent Microworld Adventures: Microscopic Tapics (Grades #:9) .o vvvveveeveene creee 66
Nervous System (Grades 6:8) « .o nnnn e nn e T 67
Promises & Perils of Biotechnology: Genetic Testing (Grade f0andup) .. ovnenin e 67
Earth/Space Scienc :
.Watching the Weather (Grades K-2) .. ..vvnveen nnnensneenn st 67
Primarily Earth (Grades 2% T 67
Water (Grades 3and 4) . .. oo unvnernene e T 68
Hidden in Rocks (Grades 5:B) .+« v v eunsnnenennssstoonmnssss s sttt 68
Solar System (Grades §-8) + . vvvnvveenn e s T 68
The Topsoil Tour: The Hands-On Test Kit & Mini Curriculum for Exploring Soil (Grades 5-8) ....... .68
Occans Climate Explorer (Grades 5-10) «evvoevnennnre srase s 69
Changing Shorclines (Grade 6) . oo v v v v e e e e e 69
Witer, Water Everywhere (GREES T-12) «vvvnvnneeeen s 69
Stars and Storics (Grade 7aNGUP) . . v vvvvnernes nsen e st T 69

Physics . a¢ Tin
Fun With Physics: Real - Lif Pro\.).l‘e..r;'SJh'ing (Gm.ics Yk 1 I 70
Gravity Rules! (Grades §-12) oo eeseeesnesse s 70
Communication (Grades 9-12) « ..o vvnnaen noenen et T 70

Chemistry . - SRR

—— b -
Soda Science: Doewgning and Testing Soft Drinks (Grades 3:7) .« oo neene ettt 70
Chemistry With CBL: Chemistry Experiments Using Vernicr Probes ard Sensors with
the CBL System and T1-82, 83, 85, 86 and 92 Graphing Calculators (Grades 9-12) .. vveen v eeee 71
ChemMatters (Grades 10:12) oo oo vt vunnnnnnnneeessreeesss st n
Chemisury in the Marketplace (Grade 10 and UP) .o n e 71
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Probability (Grades 1 and 2) . «v vovoensneesnsn s ne s ne s 7]
Between Never and Always: Probability (Grade§) .o evvmvneemsn st 7
Probability (Grades T-12) +. .+« +evnsosnsensenss e 72
Measurement = ¢
T Mastor Ruler (Grades 2-8) « .o vovonnnnesensnnsessnse s rnn st 72
From Paces to Feet: Measuring and Data (Grade 3} . vivirenern et 73
The Right Angle (Grdus §:8) .« voeeesecunsmsn s menn sttt 73
Through the Fyes of Explorers: Minds-On Math and Mapping (Grades §-9) « .o oovevenieret 73
Moasurcment (Grades 6:8) . .o oo onnnorsenr e e s s s et T 73
Number SENSE: Simple Effective Number Scnse Expericnces (Grades 6:8) ... ooeei e 74
Flea-Sized Surgeons ( Grades 6-9) ..... e T 74
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Fractals

A Fracals Lessan for Elementary and Middle School Students (Grades #:8) ... ....ocooeeiaiet 74
Infinite Windows Classroom Instructional Resources (G FadeB) .. 74
Fractals: Exploring lts Simplicity, Beauty, and Mathematics (Grade Qandup) .. .o ocevee coren e 75
“Statistics
The Graph Club with Fizz & Martina ( Grades Ked) . ovvvevvnnonrrossnmrsssonnnsseeeenaes 75
Survey Questions and Secret Rules: Collecting and Sorting Data (Grade 1) .. «ovvenne e 75
Data Explorer (Grades 4:8) . vvvrennvrnrenonens son s 75
— . Data Analysis, Statistics, and Probability (Grades 6:8) « ..o vvvnen e 76
L bk Data: How DoYou Get 1t (Grades 6:9) ..« v v vvveernnernern s mrsreesrterrtnssin st 76
Pl :
Statustics. Polls: What Do the Numbers Tell Us? (Grade Tand up) « oo v ovvennes mreemeremesers 75
Rice Virtual Lab In Statistics (Grade 9 AN UP) « e vevren e st 76
Addison Wesler Longman Internet Projects for Elementary Statistics (Grade 10 snd up) .convveveve 76
% a=m - Sy e P W T
i E@ Eunchons and Graphs
.»..hj Tracking Graphe (Gradés 60 T) -+ - o e eeeemonnsseseees s 77
B, Patterns, Functions, and Algebra (Grades 6:B) . oo v v e 77
Thinking With Math tical Models: Representing Relationships (Grade By .o vven o .77
Algebra Experiments 1; Exploring Lincar Functions (Grades 8.10) . . . B AR 77
Real- World Math with the CBL System: Acavities for the T1 83 and T1-63 Pluv tGradee 9 120 oo 78
Physics and Calculus Problem of the Week (PCPOW) (Grade 11 and up) « . v v cnvnesmemnri s o 78
S cuirces of Real Data ........oooooonoonisse s 81
s + The materials in this section were carefully selectéd by
Sear Chmg EN C " ENC's content specialists to fit the theme of this lssue.
you would tike to see more materiaks on this topic from
When you go online o learn more about the materials high- ENSS colle::t:gni you K‘:“ aeate V:‘:'e;"""‘s“sﬁ':' Hint:
lighted here and cthers, you will find more than one option Todo °l“' "l da seiaicatl? weuse
for searching through ENC's vast collection. Here are a few “fea IW 3':_? ns
general tips for making best use of ENCs database of teach- ":ro‘:s‘:r:r;e:\athematic"
Ing resources. (Be sure to indude quotation marks around search
» The simplest search for curriculum resources on ENC words) }
Crine oo M MR ctsogmors i et
O ing words contain just the highlights of the full catalog recofd. To
9 ) go directly to a specific record, type in the ENC iumber
. i i jon. it 1simpor-
« The more advanced search options allow you to ;’;nt:::ea':htm":;zvn‘f;grﬁgfzﬁr; p; el:rs apnhe
construct even more specific searches—this is great end of ttt:p verm's abstract in this magazine
if you have very clear requirements in mind. & :
" 4
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Math Around Us

RT W T2 ]

Grade: K

1993

Author: Optcal Data Corporation
Ordering Informaticn

Atlanta, GA 30318

(404) 221-4500/ Fax: (800) 953-8691
Toll-tree (800) 524-2481
www.opticaldatacom

$621.00 per kat

Nots: Replacement companents avaisble
Call publisher for more informaban and
for gystem requrements. .

Standards NCTM Cuntoutum and
Evaluation Standards (1983)

P Math and Science All Around

This kit, part of the KinderVentures
serics, is a multisensory program that
engages young learners in finding out
about themsehves and the world around
them. The program is mathematics and
science orfented and has cunnections to
social studics. language arts. and the arts.
It incorporates videodiscs, hands-un activi
ties, read aloud stories, literature and
manipulatives through the adventures of
Pocket and Tails, twin Wanderoos (tm),
that guide teachers and students through
both familiar and new concepts, This unit,
Math Around U , contains flve lessons that
help children learn about shapes and pat-

temns, counting and sorting, picture and bar graphs, units of measurement,
and addition and subtraction. The teacher’s guide provides detailed lesson
plans, a bar code index to laserdisc images and movies, and individual and
group activitles. In addition to traditional assessments, the guide also indi-
cates activities that would be appropriate for inclusion in portfolios or as
alternative asscssments. The guide also provides reproducible student work-
shects, a bibliography of children’s literature, and connections to other disci-
plines, subject areas, multicultural perspectves, carcers, and basic skills. The
accompanying CD-ROM provides narration, QuickTime (tm) videos, and
matching games that improve hand eye coordination, memory skills, and
understanding of math concepts. The kit also provides a large floor graphing
mat and a booklet that presents suggestions for developing mathematical
ideas using stories and poems from children's books. A Spanish version is
also aila%lc. (Author/LCT) ENC-006490

A Handful of Lightning: Full Participation Science
Experiments for Young Scientists

Grades K-6

1997

Author: Emic Batson and Mary Batson
Ordering Isfermation

Sunshine Concutants

417 Clover Lare

Font Coltns, 00 80521

(970) 495-9782 / Fax (870) 405-6863
Ema: EMSunCoaol.com

W Wani2ieam com

$15.95 per book (paperback)

Standards: Colorado Mode! Content
Standards for Scrence (smended.
November 1935). Kahona! Sclence
gducation Standards (December 1935)

This activity book is 2 compilation of .0
science experiments that require simple,
everyda materials. n sample experi-
ments, students use air pressure to push a
straw inta a potato, usc hot and cold
water to inflate a balloon, and make a
rolling can reverse and return, Each
iment is written with step-by-step
inswructions and indludes simple explana-
tions, variations to extend the experi-
ment, and real-life connections, as well as
correlations to Colorado and National
Science Education Standards (1995).
(Author/LCT) ENC-014627

Exploring Everyday Math:
Ideas for Students, Teachers, & Parents

Grades K-6 This teacher's guide pros ..\cs plans for
193 math activities that center on the daily life
Aofhoc: Maja Apelmanand Juie K0 | of ehe famiily, The authors address two
Gréerisg tofonnation themes in the guide: the problem of the
Greermood Publishing/ Heuereanm isolation of mathematics learning from
%%‘:Mm life experience and the need for parent
M o :m-olvcmcm in s;u';!:m' ma:hef!:b‘;dinc
1- {800) 203-1 earning, Most of the activities in
Eﬂ"‘mmm the classroom, where students are
wwrw.greenwood.com encouraged to use their irmagination,
" $25.00 per book share ideas, and ;sk questions on topics
v from their daily lives. The suthors believe
St Ny that students will respond enthustastically
. o to the activities and will be prepared to
s participate in the scoond phase, which
g"Pl"a".‘gM ¢h | et e st e Pereris md ter
Everyday family members are asked tb foin in the
il - , contributirig tnformaton, sharing
nockers. IR thelr knowledge, and takirig part in the
: investigations, With the completion of the
home phase, the programi is wrapped up
in the dlassroam where students complle,
organize, and interpret the ideas and
information they gathered at home, pre-
h scnﬁngthcmd\mghmhnls.gnphs.
Maja Apelines and Julie Kisg |  vTitten descriptions, books, or displays.
In addition to the activity plans, the guide

contains an extended discussion of how children leam mathematics. A cur-
riculum chart shows how the activitics can be used to addreéss specific math-
ematical topics for different grade levels. Also provided are sample letters to
parents and book lists related to specific topics. (Author/GMM) ENC-
006935

Beyond Facts and Flashcards:
Exploring Math With Your Kids
Grates K6 This ook, writen for parens of students
1% in grades K to 6, exposesthe myth that
A, on ok 6 TEAC there are those who léarn to do math eas--
O g/ 2 fty and those whb iré dooned never to
o B . experience suovess ks maih. This book  *
e offers parents practical ways to provide
CT 06351 children with needed practice in math,
(009 3 TRAI M 2SR | along with a collection of gaines and
Emal: curtsev@heinemana activities that encourages childen to
were.gre:mmod com beconte successfol math learners. The
$T8.95 per book Lok explains to parents how the activi-
Caroudum tics relate to madiématici; what is reason-
mm«nm:u?iu able to expect a child to understand, and
Protesserat Sandarts (1991 how to ask questions that prompt and
support mathematical lcarning, Activitics
range from the playful to the serious. In anc activity, chilren count stop-
lights, detcrmining how were red when drivers arrived at them and

how long the lights staved red. This collection of cxercises is intended to fos-
ter mathematical literacy. (Author/LDR) ENC-008967
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Sunlight. Skyscrapers, and Soda-Por>:
The Wherever-You-Look Science Book

Grades K-6 This book contains hands-on science activ-
l‘,::,fm Learmng TrangePrss ities that are designed for students and an
Auttor: Andrea T, Sennett, Jares H. adult partmer. It follows siblings Sally and

Kessiet Sammy through their day as they realize

Orderiag Irformation that there are interesting scientific phe-
Amencan Chamcai Scocty nomena all around them. Each pair of
1155 161h Suzet KW activities begins with a picture of Sally and
mg ,zg.ism grager | Sammyinan everyday situation as they
Tofl-treec(800) 227-5558 describe in thyme their observations. For
wwweacs orgedresaures example, while they are in the kitchen fix-
$12.96 por actvity L. . (Rperback) ing breakfast, 2n egg breaks on the floor.
One of the activities that accompanics this
scenario allows the students to discover
the strength of the dome shape of eggshell
halves. The characters in the book chal-

lenge the readers to find in other scenar-
ios examples of the tested scientific princi-
ples. The strength of the dome activity is
demonstrated in a picture’of the ball park
with one of the characters sitting on a bat-
ting helmet. Answers to the sdence search
challenge and explanations of the hands-
on activities are provided at the end of the
book. (Author/JR) ENC-015498

Teaching Science with Everyday Things

Grades 2-6 This activity guidle pravides elementary
- " science teachers with hands-on activities
Rockcaste ) using common, everyday things. The pur-
o posenfthebookiswbcofpnctical help
AIMS Education Founaaton to teachers in teaching sdence with no
PO Box 8120 cial or costly equipment. The text is
special or costly ¢quip
ffs?ﬁnzs&g:r, Fax (559) 258-63% structured in 14 chapters that cover such
TolHres: (642) 733:2467 topics as counting and measuring, air and

weather, and powders and solutions, as
well as environment and conservadon,
forces and motion, and Sun, Moon, and
stars. Each chapter contains a statement of
objectives in three categories (attitudes
and appredations, skills and habits, and
facts and principles) and hands-on activi-
ties. Each hands-on activity includes back-
und information, a list of materials,

and procedures, as well as sample discus-
sion questions. In sample activities, stu-
dents make a bowtle barometer by putting
an inverted bottle with a long slender

g M eckina jor of water, build a simple mag:-
netic compass by laying a magnetized necdle on a piece of aluminum foil on
2 water bowl, and make a magnifier by catching a drop of water in 2 loop of
a thin wire, The book features cartoon illustrations that show procedures and
instructions detailed in the text. It also inludes bibliographic references and
an index. (Author/YK) ENC-015984

BE

The Science Chef Travels Around the World:
Fun Food Experiments and Recipes for Kids

Grades 28 This book helps students become inter-
m o koo, Ksan national science chefs as they integrate
bmmond their study of geography. science, and
S— food. Readers learn about the foods and
Joha Weey and Sors, in. cultures of fourteen countries, perform
g:m V{;l:{ D“r’mws hands.-on science ex?enmmts, and pre-
o) 0o Fac () x2ars |  pare international dishes, Each chapter
Mmag:f)" 255048 b'eg-m with a regional map and a discus-
son of the foods and meals of that coun-
$12.95 per activty book (paperback) try. Science experiments that can be con-
durted in the kitchen are followed by

recipes that contain the foods tested in the experiments, Each experiment
includes a purpose statement, a list of materials, and a set of divections. An
explanation of the results is included. A scale from one to three chef hats
indicates the cooking experience needed o prepare the recipes. The book
provides explanations of cooking tools, skills, and safety rules. Gerieral nutri-
tion informaton is supplied, and a table lists the nutrient content ofall of
the recipes. A glossary contains culinary and scientific terms. (Author/JR)
ENC-016386

Math in Geography
Math Is Everywherel Series
Grades 4-8 This book, for fourth through sixth grade
1M teachers, is one of a serles of thath-based,
Atior. Tom Kieson hands-on thematic units. Children apply
Orfertng etoemation . mazheomeptsmdsh’ﬂstolmmmd
school situations. The units Hiclude
1oLt i teacher resource pages, studerit forms for
Fax (800) 7774332 mrdhgb{ormnﬂon.adivitysheets,
Tthdres:( 800) 7774362 and patterns. This unit intends to engage
students in a variety of mathematical
.45 per book applications to the study of geography.
o Students make their ovwn globes; measure
distances on maps and globes; investigate
world time: and explore direction, longi-
tude, and latitude. Also available from this
serfes s Math in the Kitchen for grades 2-3,
which includes recipes and activities relat-
od to the kitchen and cooking, Children
also explore cost comparison for grocery
jtems and are introduced to the power of
, (Author/SKA) ENC-007453
& ENC-007450

BEST COPY AVAILABLE
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Great Moments in Science:
Experiments and Readers Theatre

¢ ader .

Gradas 4-9 This book contains saripts for scenarios
1’:.: Kendat Haven that depict his.tori.c discoverics by male
and female scientists, experiments related
mm s ninted | the discoveries, and'lists oi: additional
PO Box 6633 references. The author's goal is to help
. CO 80155 students cannect abstract concepts with

7701220 1 Faxc (30) 2206843
S (o0 2T 6184 the flow of human drama and history.
v ks con/ When the students act out the scenarios,
$24.50 por activity book (paperbuck) the topics become relevant within a his:

torical context. The activities represent
twelve significant events in science and were selected because of their refe-
vance to classroom teaching, theatrical potential, and affordability. One
chapter covers how Louis Pasteur handled the debate about whether sponta-
neous generation occurs or not. The students perform a skit in which
Pasteur s trying to balance his administrative duties with his battle to dis-
creit Felix Pouchet's claim that microscopic organisms appear without par-
ents during fermentation and putrefication. Pasteur and his student model
the scientific patterns of thought and process skills when they discuss his
experimental designs and results. The related experiments that the students
conduct involve testing the conditions that optimize mold growth. They look
for sources of error, reflect on their observations, and consider what their
results mean. References for further reading are included. (Author/JR})
ENC.01607t

Measurement in Motion
Learning in Motion Series

Gradss 5-12 This kit contains software and a teacher’s
;:L Margs Cappo, Michse! R guide with activities that enable students
rograrmaner, Androw Green to mathematically and scientifically analyze
edormad motions that are common in their lives,
Mhm The authors state that in both math and
g:m‘&”‘ Sute 109 science, connecting different mathematical
{831) 457-5600 Fax (631) 459068768 | * representations builds deeper understand-
Tk ) acoon.com ing, This kit is designed to let students
ww a2 motion.com directly connect conarete situations in
$129.08 per CO-ROM pacikage movics to visual data representations in
(Macitosn) graphs and charts, and to symbolic repre-
ioke: includes 1 CD-ROM, 1 mszaiaton centations in data tables and formulas. The
computar sk with 1back up diskand 1 | kit contains installation software, a CD-
e O e, | ROM, and a teacher's guide. The CD-
ROM has video segments of real-life

occurrences, such asa candle burning, cars passing on the street, or the
movement of amusement park rides. Teachers or students can capture
motions that they want to study and use the software with digitized movies
that they create. Students direct the computer to take measurements such 2
arca, angles, and lincs, while the program keeps track of the time. They
decide how they want to display their data and whether they want to add
text. The CD-ROM 2lso contains two investigation webs that connect a sct
of related investigations. These webs offer the users scveral suggested paths
while they study variations of motion with the same object. The activitics in
the teacher's guide explore the scientific and mathematical content, while
stimulating the students to think of other questions or applications in differ-
ent situations. Each activity lists the learning objectives, national standards,
and the problem for investigation as well as discussions of the results and
cxtensions of the lessans. Reproducible student pages are provided. A refer-
ence section in the teacher's guide offers technical help for the applications
in the computer program. (Author/ JR) ENC-016500 Lo

BEST COPY AVAILABLE

‘@ﬂon-lﬂaﬁlﬂj Scenarios

Learing About Learning: GEMS Teacher's Guide

SEMS series

Grades 6-8

1998

Author: Jacauetine Barber, Kathering
Barrelt, Kewin 8eats, Lincoin Bergman,
Marsian C. Diamond

Ordaring lnformation

GEMS
University of Czliternia, Berkeley
tawrence Hall of Sclance #5200

Berkeley, CA 84720
(510) 642-7771 / Fax {510) 8430309
wirv ihs berkateyedy

$25.50 per book

This series of teacher's guides contains
guided discovery activities with step-by-
step instructions and background informa-
tion to allow presentation by teachers
without special background in math or sci-
ence, This teaching unit consists of activi-
ties to help students in grades 6 to 8 lean
about learning from several different per-
spectives. Topics include the human orgen-
ism, animal behavior, health and safety,
product testing, the ethics of experimenta-

tion, and what scientists do, [n addition to providing a way to stucly these
important content areas, this unit enables students to lcarn more cffectively as

they continually reflect on their own learning

While doing the ectivi-

ties in this book, students study how individual humans and animals learn;
mkeucﬁ!emmofsﬁdmrmips;tstmaumablhidfoldedpum
uplorehowhunmmdanhmlslambyusingmrymfmdmfrom
their environment; learn how to solve two health releted mysteries based on
true stories; and investigate how animals and humans learn what is safe to eat
and learnwhyd'misaneedforregulaﬁonoffoods,drugs,andcosncﬂa.A
Behind the Scenes section serves as an introduction to the topic of leaming
and the human brain; a Surnmary Outlines section scrves as a teacher guide.

Also included are student outcomes, assessment

suggestions, literature con-

niections, and a resource section. (Author/CCM) ENC-008092

No Quick Fix: A Proolem-Based Unit

Problem-Based Science Units

Gradss 6-8

9
Anthor: The College of William and Mary.
Schoo! of Education, Center for Gittad

Dubugue,

Fac (800) 772-9158
Toll-iree: (800) T70-3544
v Xendzghunl.com

$52.98 por book (paperback)

Lisatacy; Nationa) Sciencs Education
Standards (Occember 1695); Stancads
of Laarning for Virginta Public Schoola
(June 1995)

unit by assuming the role of a phy
contro! a potential outbreak of tu
waork together to create 3 Need to

This curriculum unit is designed to inro-
duce high ability students to immunology
and microbiology as they grapple with an
ill-structured, real-world problem. The
series comprises a supplementary curricu-
tum designed to integrate science process,
content, and the concept of systems
through the study of real-world problems.
Each unit is organized around a central
problem that is mapped out {nto specific
Jessons with assessment approaches that
include problem logs, experimental
design worksheets, and 1ab report forms.
This unit contains fifteen léssons that vary
in length berween one class session to two
or three weeks. The students begin this

ysician who must develop an action plan to
berculosis. In the first lesson, students

Know Board that outlines what they

slready know, what they need to knaw, and how they can find required infor-
matian. In the next lesson, student: learn about the concept of a system and
apply it to the human body. In subsequent lessons, students create a diagram

of the immunc system and study

microscope slides of the thymuus, spleen,

and lymph nodes as well as samples of normal and tubercular lung tissue.
For each losson, the guide provides a summary of the lesson length, its
instructional purposc, and required materials ‘and handouts, It also provides a
list of discussion and hands-on activities for cach class scssion, quustions for
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Emergency
PrimeTime Math Series
Grades §-8

1"

Auther, Todd Zaors, ERzbeth Hurley,
Sami Ackerman, Max Conigtio, Chris
Georgenes

-m Information

Tom Syder Productons, hc.
80 Cootidge Hin Ad
Wateriown, MA 02172

Fac (617) 926-8222
Tol-ree: (600) 304-1254
‘www.tsachisp.com

$79.95 per CO-ROM package
(MaxMWindows)

Notax Contact publisher or system
requirements

Standards: {{CTMA Cunfoulum and
Evatuation Standards (1589}

the teacher to ask, and suggested
assessments and extension activides.
Reproducible student readings and work-
sheets are inchuded, as well answer keys,
scoring rubrics, and sources for supplics.
The bibtiography includes a listing of
cwTicular correlations and electronic
resources. Also available from this series
is Eleatricity City, in which students are
introduced to electricity as they work to
meet the electrical needs of a plann.s
recreational complex being built in the
middle of a city. (Author/LCT)
ENC-014776 & ENC-014779

This CD-ROM, one of six interactive soft-
ware products available in the Prime Time
Math series for middle school grades, pre-
sents the dramatic story of the work of a
medical team treating a fifteen year-old
patient in an emergency room. Software
guides the students, working in groups,
through the first two acts, which involve
them in the problem-solving scenario.
follow a sequence of activities: learn
which data to collect, watch the video
twice, work on individual and group math
problems, share answers, and have a group
review of the answers, Functioning asa
team is planned into the lesson sequence
and considered a primary objective. Act
three is a shrt video resolution to the
drama. The mathematics covered includes
conversions of metric units and equiva-
lents, medical measurcments and rates,
and graphs of values over time. This CD-
ROM unit takes two to four class periods
to complete and comes with aTeacher's
Guide contatning learning objectives,
reproducble masters of student materials,
and an answer key. There are optional
homework assignments, suggestions for
how to evaluate the umit, and ideas for

extensions into real-world applications. Also available from this series is Fire,
which presents the story of a team of firefighters at the scenc of 2 fire. In

the pmblcm-sol\-ing scenario,
order of operations, measure

students use formulas applying basic algebra,
ments and rates, and the Pythagoman‘l‘heorem.

(Author/]RS) ENC-01 1939 & ENC-011356

Prentice Hall Product Testing Activities

‘A:a:mor.m Holmes teaching guidc. daignedhy Consumer
— Reports magwnc.d;‘msuns 18 product- o

; testing activities that help students deve

P Dsi

1%?53.%'% o:ﬂ a healthy skepticism about the world of

lr’fd’fm (m% * consumer goods. The testing activities in

. this program involve not anly hands-on

Hiylid e v paguracy | CPiCOunters with many science concepts,

but also general scientific methods, such as
data collection, analysis, and experimental controls, Sample testing products
include antacids, bubble gum, and jeans, as well as orange juice, shampoos,
and yogurts. For example, through testing antacids (or shampoos or yogurt),
students learn about acids and bases; and by testing sports drinks they are
introduced o ions, salts, and the body's digestive and metabolic processes.
Each activity Includes focus questions, a statement of objectives, and a list of
materials, Each activity in the Student Ditzbooks begins with step-by-step
tests, and ends up with activities that have students design th test proce-
duses. Students are also encouraged to send test results to Consumer
Reports,ushgafomdmkpmﬂdcdonﬁxehstpage of edch unit in the
teaching guide, The teaching guide includes an introduction and trou-
bleshooting tips and covers how to use this program. It also nthudes discus-
sion questions with answers and ons for extensions. A sclence con-
cept index is provided in the teaching guide. (Author/YK) ENC-015442

The Power of Numbers: A Teacher’s Guide
Mathematics

to in a Sodial Studies Context:

An Interdisdplinary Curricutum

Grades 6-9 This guide for an integrated mathematics

ot and socisl studies curricubuin contatns les-

ﬂi’%‘;ﬂ“ Pt 1 eon plans and activities for learning math

Ortertng otormet in the context of real-world decision mak-

s o saca Resporstny (%) | ing. Contexts include polling, studying

B on M2 trends in census dats, and designing 2

BV 4321764/ Fax (1N 8545164 | public rail transpartation system for Los

m@m&m o0 Angeles. Students work on thematic pro-

o st jects that require reasoning and communi-
por machers quie (pavertak) | carion skills as they apply quantitative

2,00 per student fanto
e - wu:::m tochniques in social studtes. Each lesson
mm“m plan contains teachet questions for guid-
o class discussion, ¥ mathematics

information, and answers, with explanations, for all activities. The lessons
may be used sequentially or selectively. The guide also includes assessment

, an appendix on ve learning techniques, and a reference
list. A student handout packet is included with the guidé.'ﬂiicm'rim!mn
activities are correlated with the National Coungl of Teachers of
Mathematics Carricufem and Eroluation Stondards far School Mathemanis (1989).
(Author/ JRS) ENC-014176

Math in Daily Life: .
-~ How Do Numbers Affect Everyday Dedisions?
mmv.leamer.orglexhibitsfdailymaml
R Grades 6-12 | This web site, part of the
BESTC ! 1 Annesberg/ CPB Project Exhibits
OPY AVAILABLE mm%w Collection, explores how tath principles
i can be helpful when deciding whether to

. AN
Visit enc:oz - 5:\\




. e i e e i

buy or lease a can, folluwing a recipe, or decorating a home. The site is orga-
nized into six themnes that deseribe mathematical conoepts and offer hands-
on application activities. As an example, the section Playing 1o Win cxplains
how to find mathematical probability and describes how these rules define
long-tcrm outcomes for gambling casinos. In another section, Population
Growth, there is a hands-on activity for calculating simple and oumpound
interest on retirement savings, along with information about different ways
10 communicate data visually. A bibliography and links to other mathematical
web sites are also provided. Winner, ENC Digital Dozen, March 1999.

(Author/]RS) ENC 014301

Pooling Around
Mviath at Work Senes

Grades 7-10 This CD-ROM is an interactive simulation
B in which the players take the role of gen-
Reseach mm cral contractors in developing and manag-
m ot Cumieran, tatiefisher, | ing the construction of a swimming pool
WMandap, aan';vsu‘r o &m«.t: § or spa. Through interactive games, the
Qulcksinve: Softwase, tac. series applics basic principles of pre-alge-
Oréering Infaeristion bra, algebra, and geometry to the real
gz&m world through workplace applications.

£0 Bax 21206 According to the creators, the games are
Waco, TX 76702 designed for people who are interested in
GOTISE2I eSO TV | g mathematilly and in developing
wivreducatatog.com business sensc. In this game, the player
$40,90 per CO-ROM paciage schedules the subcontractors and proceeds
ﬁ%ﬁ&ﬁz oemaben through six stages of construction: survey-
aboct sits licznses and Sysiem ing and excavation, structural forming,
requiremenis. concrete, deck and tile, plaster, and land-

scaping, Before each stage the plaver must
provide information about the amount of

material or equipment that is needed. In
the excavation stage, for example, players
calculate perimeter of the pool, the
amount of sod that can be salvaged prior
to excavation, and the number of truck-
Joads of dirt that will be removed for the
hole. There are two levels of play: learning
level and real world (with more unexpect
B  ed problems). On-screen guidance is
s N offered by a mentor wha 2lso monitors

- performance in terms of schedule, bud-
get, and customer satisfaction. Plavers use skills that include finding area and
volurne. Extensions and related activities are included in the accompanying
brochure. (Author/]RS) ENC-01 2682

A Problem of Life and Death: The ECMO Saga
TrinkSharp teaming Expenience Senes

“Ths kit contains multimedia matcrials for

Grades 7-12

199 a four part program in which students
Aor: TrriShar. ¢ apply data analysis techniques to deter-
%Mnmw mine which newbarns are good candidates
539 Fock Spring Road fur treatment with a risky, yot potentially
Bel Alr. MD 21014 ifesavi

e o | o it
woew sharptfunkers com that 2im to motivate students

898,00 . ¢ kit (ciudes teachers gude. with vidco prescntations, creating a real-

Waeo, 10 CO-ROM) . .
T, o 5% S2H world context for open-ended problem
e
Standards: NOTU Comcutum and X G
Evatuabon Standsrds (1539) o

]

" N xﬁdnftomlam L T

solving activities. A teacher’s guide for each program in the series describes
the goals and offers background information along with teacher preparation
instructions and assessment guidelines. In the video for Part One of this pro-
gram, students sec a helicopter delivering a newborn baby in respiratory dis-
tress to 2 hospital and learn about the baby's situation. Scenes from the hos-
pital highlight the urgency of the information explaining what
Extracorporcal Membrane Oxygenation ¢ ECMO) therapy is and in what sit-
uations it is typically used. Students, working in groups, are givena diagram
of the ECMO heart lung pump, data from the early 1980s about babics with
severe respiratory iflness, and deflnftions related to the data. Seven data ele-
ments arc given for cach baby. Students are challenged to determine which
of these clements can be used to separate survivals from deaths. The goal is
to specify, on the basis of the data, a subset of the 30 bebies that have a less
than 20% chance of survival; these bables would be considered reasonable
candidates for the ECMO therapy. Each student group is responsible for a
five-minute presentation about their conclusions. In Part Two, students view
the next segment of the video describing the benefits and risks of incubator
and ECMO therapies. Stem-and-leaf diagrams and box plots are tntroduced
as techniques for helping to determine which data elements most closcly
corvelate to infant deaths. The student groups construct diagrams for the
dmelunenumdpremnttheirmluﬂommﬁmdmlndmﬁmlmpuu.
students use scattergrams to make medical decisions and leam about the
international controversy medical testing procedures. Also
inchmded withddspmgmnlnCD-ROMwi&aninmcﬁwhmrview with
a doctor answering frequently asked questions concerning ECMO therapy
along with an animation showing how ECMO therapy works and an account
of one child’s and successful therapy outcome. Activitiés are cor-
related to the NCTM Cirriculum and Eraluatton Standards for School
Mathematics (1989). (Author/[RS) ENC-016737

Decisioris Based on Science

Grades 8-12 This book contains lessons and activities
1T socen Camsbel, Jouyn designed to help students use sclentific
Loftrom, 6ran Jerome Information to make everyday decisions.
goicing o Tbeboqkisdividedintn\hrecpmhn
Hationa) Scienca Teachers Assocuafion Onepmvidamovervicwformchm,
m o including background information on ded-
Washington, O 20090 ot sion making, inwoductary a:::iﬁa, teach.
(703) 200-7100/ Pax. (703 522 i , presentation ideas, and a teaching
3"1-" e epns pmlE:P;arg.va contains guided activitics
Wk 132.010 with student ars teacher pages, and Part
S10.78 pur bk s Three contains irdeoendent exercises that
Noter NSTA member pricx. $13.35 per 1 additional topics for practicing the
bk nn e 7EH students have learned. Topics include
mmmm biotechnology, environmental conserva-

: tion, and energy use. n 4 sample czse
study, students read background information about the effects of chlorofluo-

rocarbons (CFCs) and discuss how CFCs should be regulated. As students
develop their decision making skills, they brainstorm Kdess, make fiotes on
their ideas and research, and vecord their condiusions in journals. Notes on

;oumzlsussemncmandmple grading rubrics aré p

provided in the

using
appendices as well &8 information on pational standards, bibliographic
references, and Internet resources. (Author/LCT) ENC-01 2221

BEST COPY AVAILABLE
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Mathematics for Decision Making in Industry and
Government. High School Modules
mfe.eng.wayne.edu/faculty/dtels‘t/informs

Grades 9-12

197

Author, webmastsr, Azriel Chatet; editors.
Kmmmm_ Cnttse, Tom Edwards, Frank

This web site contains real-world applica-
tions of linear programminy in teacher-
friendly modules. The site, developed and
maintained as a joint project of the
Industrial and Manufacturing Department

atWayne State University and the Institute for Operations Research and the
Management Sciences, aims to motivate students to learn mathematics by
demonstrating ways in which the mathematics they are learning is acrvally

used in industry and government.

Tuwo modules in this sitc provide supple-

mentary material related to using systems of linear incqualities in lincar pro-
gramming for problems involving worker scheduling and product mix. The
modules are dcsigned as self-contained supplements to the high school cur-
riculizm with the basic material suitable for introductory algebra and the
extensions to be used for more advanced grade levels. In addition to the
teaching modules, this site contains brief histories of operations research and
linear programming, as well as short case studies showing the use of linear

ramming to solve problems
include the Nabisco Company, P!

in industries around the world. Case studies
roduction for farmers in China, and the

Tumber industry in Mexico. (Author/ JRS) ENC-011878

integrated Mathematics and Science

Zinaada-tees

Project Explorer: An Orangevood Elementary and ASU

West Collaborative Project

coe.west.asu.edufexplorer

Qrades K-6 This web site presents integmcd math

1 and sclence units and activities. The mater-

998
Aathar: Orangewood Blementary statt and
ASW West preservice 8ducation students
Stangards: NCTMS Cumricutum and H
Evaucn Suncares (1989). |

jal was developed ata twvo-week staff
development workshop for tcachers held
during the summer of 1997, The work-
shop goal was for the teachers, working in

teams, to expericnce current techniques for mathematics-based integrative
instruction and then apply these principles as they designed cwriculum for a
two-week summer camp that immediately followed the workshop. This web

site contains six teaching topics,
sional development resources, an

each containing a section overview, profes-
d the teacher-created resourtes, The activi-

ties emphasize a hands-on approxch; develop the mathematics from the
NCTM Curniculum and Evaluation Standards for School Mathemones (1989) in

science contexts; and incorpo

rate language arts and technology tools to

enhance learning, (Author/JRS) ENC-013759

Secret Codes
MESA Seres

Grades §-8

1997

Ao Nancy Cook devetoped by
Washington MESA

Cotumbus, OH 43216

(800) 237-3142 / fax. (800) 3933156
Tol-free(800) 231:3108
W21 0NSea MENG.COM

$20.95 per book (paperbacid

Standards: NCTM Curticutum and
Evatszbon Standands (1989 NCTH
Profeseionat Sandznds (1991}, Piokat
2061 (1985)

In this book, students explore the mathe-
matics involved in crvptology by devising,
enciphering, and deciphering codes. The
cross-curriculum serics combines essential
pre-algebra topics with hands-on science
explorations to motivate students in both
arcas of study. Using matcrials and group
collaboration to solve open-ended prob-
lems, students are encouraged to make
connections between classroom and real-
warld applications through links to writ-

N

»
At

ing, history, technolugy, and careers. In
this module, the focus is on modular
arithmetic and cquivalency, Each activity
begins with an overview page summariz-
ing what students are doing and haw the
teacher needs to prepare. This is followed
by background information for the
teacher’s use and a detailed description of
the activity, along with suggested dlscus-
sion questions and assessment strategies.
Also included are project ideas for stu-
dents to complete with their families. The
discussion questions challenge students 10

investigate why prime numbers play a significant role in sophisticated eryptic

s, and why modular arithmetic is called remainder artthmetic. Each
module also includes materials lists, blackline activity masters, and trans-
parency masters. Also available from this serics are In the Wind, which
focuses on vectors and the theory of flight, and Desiging Edvironments,
which looks at scale drawing, proportion, and area-perimeter relationships.
(Author/YK) ENC-014234, ENC-014235 & ENC-014438

Mission Mathematics, Grades 9 to 12.

NASAINCTM Project

Gradas 8-12
17
Aathor: editor, PegQy Housa

Oedoitag informafion
Navorial Councd of Teachers of
Mathematics, Inc.

1098 Associadon Driva
Reston, VA 20191

(703) 6200840/ Fax (P03} 476-2970
foll4ree: (800) 235-7566
Emall: orders@retm.org

WIWOCIMLOM

$21.96 per ot (nctudes book + 3
posters)

Standards: NCTM Curngutum end
Evatzztion Standards (1888); NOTM
Professions! Standarss (1891): NCTM
Assessment Stangands (1895)

This teacher’s book, a collaborative effort
of the National Acronautics and Space
Administration (NASA) and the National
Council of Teachers of Mathematics
(NCTM), provides dassroom-tested activ-
itles involving selccted serospace topics
{llxtrating how science can develop math-
ematicol thinking, These sctivities provide
students with models to help them con-

ize the magnitirdes of measure-
ments in acrospace applications. The activ-
ities reinfarce ratio and proportion con-
cepts and afford opportunities to apply
estimation strategies, proportional reason-

ing, and topics from discrete mathematics.
A sample unit presents the mathematics
underlying the Global Positioning System
(GPS). It develops a conceptualization of
GPS through exampled in one, two, and
three dimensions, identifies the mathemat-
ics inherent in the systems, and offers 8
series of activities. The instruction in these
activities is based on the NCTM
Curricufum and Evoluation Siandards for
School Mathemmatics (1989), Professional
Standards for Teaching Mathenaries (199N,
and Assessment Standards for School
Mathematics (1995). Three posters describ-

ing binary trecs and cryptogrephy; satcllite orbits and Kepler's laws of
motion; and position, navigation, and the GPS are included. The teacher's

book provides teaching suggesti
B : also available for gndesl(-6md 5-3.

Materials from this serics are
(Author/LDR) ENC-010961

ons and solutions to the student pages.

BEST COPY AVAILABLE
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Mathematics in-Biology

www.bio.brandeis.edufbiomathitop.htmi

Grade 11 and up
Author: Geafirey Dixon, Steven Karel,
Frank Lonberg, 3nd Mike Casey

This web site, created at Brandeis
University, offers concrete interactive sim-
ulations of scientific concepts that are

A At Play: Sports and 1"oys

applications of advanced mathematics topics. Advanced level mathematics is
required to explain the mechanism supporting the development of each sci-
entific concept. Mathematics topics include expenendal growth, the deriva-
tivd, logarithms, differential equations, and partial derivatives. interactive
models for population growth, with and without predators, feature probabil-
ities that the viewer c2n adjust to create an animation. Also found at this site
are simple and complex simulations with graphs for the propagation of dis-
ease. The population and disease simulations are based on using differential
equations to model the scientific process. Included is an explanation of the
mathermatics that supports cach simulation. There is a nate to high schonl
students and teachers about the importance of mathematics for the study
and understanding of modern biology. Links to ather sites that illustrate the
connection between science and mathematics are provided. (Author/JRS)
ENC.013226

Sport! Science @ The Exploratorium
www.exploratorium.edulsportfindex.html

Grades K-12 This web site, publishcd by the
Aathor: Jim Spadaceind Exploratorium, highlights the science and
technology of sports. The Exploratorium

is a museumn with more than 650 science, art, and hurnan perception
exhibits, many of them online. This exhibit contains sections about baseball,
bicycling, skate boarding, and hockey as well as articles about the impact of
science on athletic endeavors. Each sport scction explains the laws of physics
that need to be consideredtn the athletes’ strategies, the physiological
factors that impact their performances. and the materials and design involved
in the construction of sports equipment . Each section has video clips that
show authorities in athletics and science explaining aspects of the sport.
Interactive activitics allow site visitors to explore concepts such as the vari-
ables imvolved in hitting a home run o the aerodynamic drag and propulsive
power of a cyclist. Hands-on activitics, such as the clothespin workout to
demonstrate muscle fatigue, are found throughout the site. Students use
mathematical skills to make clculations such as reaction times and gear
ratio. Questions are answered, such as why muscles burn after exercise.
(Author/JR) ENC-016069

Gizmos and Gadgets: Creating Science Contraptions
That Work (And Knowing Why)
Williamson Kids Can Series

Grades 2-8 This activity book pro\'.idcs instructions
1098 for making 75 contraptions that demon-
Aathor: i Franke! Hauser rate such ph_\s{cal prindplcs as Friction,
Orburing aformation gravity, energy, and motion. Readers learn
Powl s Pubishng how to make a catapult that sends marth.
Chariott, VT 03445 ; mallows flying and a toy bird that balances
m&?&m o2zt on a finger from materials found around
Emat: orders@willia *

wiwyalLamsonbooks Com

$12.98 par actvity book (paperback) -

. t
BEST COPY AVAILABLE

62

the house and in the garage. The book is
organized into chapters for moticn and
friction, gravity and balance, and torgoe
and energy. Each chapter begins witha
brief introduction to the concept and
contains directions for building four or

. ——r—

ning (rotational inertia) describes

five contraptions that illustrate how it
works. For example, the chapter on spin-

how to build 2 simple top froma pencil

and various shapes of cardboard. Readers then try to improve the spin by
adding weights and using a string to add torque. Each activity becomes
slightly more complex until students are building a rink where their tops
appear to defy gravity and designing boomerangs and pie plate Frishees.
Each activity includes addidonal scientific explanations and examples of real-
life applications. (Author/LCT) ENC-016481

Exploring Energy with TOYS:
Complete Lessons for Grades 4-8
Teaching Science with TOYS Project

Grades 4-8 This book, published as part of the NSF-
L‘:r Severioy AP, Tyl funded Teaching Sclence with TOYS pro-
) ’ ject, provides teachers with ideas on how
Ordoning Information to use as teaching todls '}N.lgh 21
Tt Scanc Pes Gt fr hemél phyﬁa‘:y’cﬁviﬁe.s.'l‘he poal of the TOYS
Miam Universtly Middtetown s to enhance teachers’ knowledge
mﬁm . g;'ocjhe:misu'y and physics and to cnoour-g
(613) 72732669  Fax (613 727- the use of activity-based, di -
Eanak: coormuoni adu gemed sdence irséucdm.m of
$19.98 per book (peperback) this module is mechanical energy and
Sanéarés: Natons Sclonce Education | energy conversions, Thé module is orga-
Sandands (Decamber 1955) rized into three main sections that pro-
- . vide a review of mechanical energy con-
Exploring Encrgy with cepts pedagopial srtegies fo:rgchhg
a unit on mechanical energy; and module
activitics in which complete instructions
for conducting each activity are provided.
Each activity contains background infor-
mation, procedures, and guidelines for
class discussion, as well as suggestions for
alternative methods and extensions,
strategies for assessment, and ideas for
aross-curricular integration. These are
followed by a list of further reading and
handout masters in which masters for
dita sheets and obsérvation sheets are
provided. Each activity is correlated with the Netianal Science Education
Standards. (Author/YK) ENC-014449
Yesterday's Sports, Today's Math
Grades 4-9 This book is a collection of activity
Aathor: Don Frases masters that uses sports to help students
g Infomation discover ath as they investigate scoring
= mﬁm::m patterns, averages, records, and other sta-
PO loxzﬁ-lgN ot ﬁs::;.'lhue acdwuag.vhich d:cu n:al-bc
Cotumbts, world data, aim to teach stu number
(800 2051 (VSIS | s while they buld math skl The
v parscriseming.com activities are arranged by sport and vary
$14.35 par book

“fm vol.7,no.3 /sﬁ
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significantly within cach sport in terms of representation. The multiple lrwons
di;mh:.ulty. Sports statistics are provided on GO Fi ig UIE! found in each unit conmd: single concept
the blackline masters for some of the Mathematics | wermupactivities and more extensive
4 activities. Others require up-to-date statis- “‘Through' open-ended projects. Other lesson activi
! ics for which the sports page of the news- . - Sports ties include extensions and brainteasers.
paper is generally a useful source. -~ & T, The introduction explores the rationale
Statistics for school team sports may also - ; for providing context-rich, complex
be used for such activities. In a sample Ry learning experiences that encourage stu:
hockey activity, students learn how 10 cl- B _ dents o think creatively about mathemat-
culate goals against average and to deter- Y . , ics. It also explains how the material sup-
mine which goalie has the best average. An 5 Sl ~ the Natiomal Council of Teachers of
answer key fs provided for those activities L X LepS. Paer| Mathematics (NCTM) Curriculum and
that require it. (Authar/ KFR) ENC- = - Eroluation Standards (1989) and the basic
009563 tenets of the NCTM's draft 1999 process
standards. In a sample activity, students choose a spart, determine a variable
by which to compare two scts of records data, and research the sport’s
Toying Around with Science: record-breaking history. The final project for this activity consists of 2 graph

The Physics Behind Toys and Gags

for the two sets of data, a mathematical function describing the trends
observed i the data, and an analysis of the data including predictions for

Grades 5-8 This text presents detailed background fthrwo:d.tSmdmummemdond:mncyoﬁlfeguphindﬁm-
%6 information about how toys work. tons and on the mathematical rigor of the analysis and predictions.
w&ﬁmm Grofes Throughout the book, the author, who has (Author/JRS) ENC-016377
been performing as a magician for almost
Grofier Classroon Publishing Company thn'ty years for children, reveals the
Trade Seles innermost sectets of toys to teach stu- Safling Through Bernouff
m% g?:e dents basic scientific principles behind SportsFigures Series, 1998-99.
(203) 75735003967 / Fax (©0) toys. Toys covered include air and water
vy . ressure toys, magnetic toys, and friction Grades 0-12 This video segment, developed for grades
Tob4ros: (800) §21-1115 P 0y8, magnetic 1oy, anc ey oot e "
witw grolies.com toys, s well as vibration toys, spring pow- I A Oean Bet co-grodcr to nmh &Pr:;:ﬂn}‘m“ €0
$8.00 per bock (aperback) ered toys, and windup toys. Using incx- Holly Faison series, explains how Bernou! s principle
pensive toys, students explore how Orfering nformat is used to propel a siilbbat fister than the
1) . H
] water guns (as small water pumps) Eﬂﬁﬁhmmw wind. The video series is 14 lessons
work by building the difference in ai meant to stimulate studéfit interest in
prwurbye in ad::li; learn abou?r:lnaga:ct- mathematics and physics by showing the
e e e o o e
attraction between the inner magnet "
the mug and the outer magnet in their | lessos featuring top profeisional athletes
hands; and investigate how a yoyo who :-lnm h:: ::h:mﬂal a;:h
moves by converting potential energy physi pr oy Ig)oﬂs.
to kinetic energy. The text also features segment features Wor up skipper
black and white illustrations that show Scott Dickson who demonstrates \\fhy 3
inside views of several different types sailboat moves faster when itis positioned
| no% reitoxor il of toys. It dlso includes a review of the alla;‘;l) the \;’l;d“::;se:bsrfm
sientific prindples, a glossary, and an - (E:l g‘mso;;):nd il hu:hw
. (huber V) ENC 33T mdmgmmlglpﬁsihmm
spoteﬁectlmowntobasebamdnm. It
Go Figurel Mathematics Through Sports featurcs I}g?:wi:?unm bas::;
Grades 6-12 “This teacher resource book blends mathe- when the ball hits the sweet spot ofa
1 matical concepts and information research baseball bat, the athlete fecls no force or vibration on bls Hinds and the ball
Auor Lt 5. Famer in activities based on sports themes. The seems to take off with amxpeed.ﬁeteachengm_‘lepp@e‘l_a_kmplm
mmw — book covers five major topics, each with and activity theet for each of the vidmscglncmead\le;wonmmm
its own mathernatical focus. Measurement the academic tapics and provides background informatiGh and ideas for
E’"";’x@ﬁgﬁ 213 20-8543 concepts are developed in the context of extending the lesson. An sctivity sheet contains additional problérms and
evi (600) zsnt(u logy, a sports training context is open-ended discussion questions. (Author/LCT) ENC-015096
wwnky.com offercd for math fumctions, and a how to
2460 per booi (paperback) play d_x;:hiunc unit highlights geom:u-lc
J—— Curicus ideas. The sports competition unit focuses
mloosumm‘:a (1989) o on using stafistics, and the last init exam-

iney Sports ecONOMICS, emphasizng data
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ﬁ Construction and Design Roamer Control Pack
' Grades 4-8 Students can use this kit, containing a
Under Construction 19% robot, a control pack, and thelr accompa-
AIMS Activinies Series, Grades K-2 Meor Vlant T e nying guides, to take on the role of robotic
Orbereg engineers. Students decide bow the robot
E;gues K-2 This book cnn;inns hands-zla; ;'ctiviticsrdm %":3% n wmm, Inc. (the Roamer) should look, what it should
encourage students to apply the use do, and how it should behave as they can
Author: Carot Gossatt edor, Batty Cordel :edmollogy in making constructions for ?m’s‘sz::liﬂ }%gam) weaus | choose tasks and determine specifications
Ordering Information themselves as well as for characters from ob-trex; (888} 368 for the robot's performance. The students
ANSS Edueton Founsisen children's literature, The trial.and-error i explore the logic of when
Fresno CA 63747 nature of the activitics helps students $270.95 pes Roames they write two kinds of programs to
mﬁ%ﬂ #5016 micrmd that failures are opportunities @gﬁg ﬁ%&u control the Roamer, Go and
to learn and promates the notion of life- - rould programs, By pressing the buttons on the
310,05 per sty bock Gsedbaci) long learning, The ALMS Activitics Serics sopararaly. o::ah:‘m for top of the Roamer, they can dectde how
m&mﬂﬂ ?uﬁ“ integrates mathematics and science with futte information. far the robot will go, how much it will
e anaares December 10953, |  other curriculum areas including language turn in a particular direction, and the
by and Balizton arts, social studies, physical education, art, sounds it will make, Students are encouraged to decorate the robot as differ-
and music. This book presents 26 acdvi- ent animals and personalities. The Roamer Control Pack, which contains

ties, which brozden in scope as students
progress through them. Each activity lists
key questions, corresponding national
standards, and integrated disciplines as

the control box, sensors, and motor packs, allows the students to broaden
the robot’s capabflitics. The user guides provide sample programming
instructions, explanztions of the technical components, and advice about
control concept instruction activities' management. The activity books

well as procedures and matcrials. In one contain multidisciplinary suggestions of ways to use the Réamer and its
- activity, students explore differcnt designs various accessorics. (Author/JR) ENC-016783
of can openers, analyzing the purpose of
the can apeners and peoples’ motivation
to change them. Tables show how the SenSci Contvol Box
Project 2061 Benchmarks for Sctence Literacy,
the Naticnal Science Education Standards, 16:;!188 48 ;l‘hn kit g:umm at.ﬁ:liﬁu d\:;;each ‘
and the National Coundil of Teachers of . essons about circuit design and contro!
Mathematics Standards are met. uchor Vsant u programming while the students create 2
Reproducible handouts are found throughout the book, and a bibliography is i biioi series of three-dimenstonal games assod-
included. (Author/JR) ENC-015981 . Dimensions in Lesmtng ne. ated with the story, The Adventure of the
O B e S01%0 Golden Ol Can. The projects combine
(fon)sca 117 m)a&m the use of SenSd, Iriventa, ut:Im:
LEGO Crazy Action Contraptions: f SenScl is a portable control box with a
ALEGO hventions Baok > AR OO software package that allois the students
LEGO TECHNIC Series $114.96 per K1 (PC vesion) to write ing procedures on the
uter to control the devices they
Grades 2-12 "This kit contains the materials and direc- build, Inventa is a design-and-make system that contains the materials for the
o eher Kz and LEGO tions to construct ten action contraptions. students to make thelr three- dimensional games. Tronix is a system that
Athor: 06:\0 Rathiea and ths edlors Students can build five of the contraptions helps the students learn about electricity and circult design that they need to
ofite with the LEGO pleces included In the k. buld their games, Stadents build cirults with ights and motors that they
Oreering laformativn The other five require additional LEGO control v procedures they have writtes on the computer. They can use
Pisco Legobacn pieces and household items such as string, ddsldttoamepm]mmd:uptodmenpmcedum.&d\pmdmha
P on S GETE2 rubberbands, and ping pong balks. The st of instractions that makes something happen, such a3 sounding 3
Fac (B88) 5346784 directions arc presented in a spisal-bound buzzer ori"ghmgangmhmwuvsq, the students learn how to program
wwm book with ingredients liss, stepwise 2 motar that urns in two directions and how to use push biittons to start

$19,95 per kit (LEGO TECHHIC meces
and bovk}

directions, and calor photographs illus-
trating how the pieces fit together. In one
of the sections, students learn how to con-

struct The Never-Look-Back Machine, in which two photographs of children

arcaffn&cdtogcarsonaq:inrﬁng

beam. No matter how fast the machine is

whirled around or the gears move, the backs of the photos are never seen.
The book explains that this is analogous to the movement of Earth and the
moon and demonstrates why the face of the moon is always facing toward *

| Earth. (Author/JR) ENC-016707

64
o

and stop a motor turning. Also available s the Tronix Electricity Class Pack,
which provides 20 hands-on activities in which students explore the sdence
of clectricity and then apply that understanding in t:dmo%jem Itis

particularly design

ed to develop understanding of practical

ity and

clectric circuits. {Author/JR) ENC016765 & ENC-016766

BESTCOPY AVAILABLE
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Create a Co-Op City: A Cooperative Adventure Using

Architecture and Design

Gradas 4-12
1997

Author: Peter Bamicell
Qrdaring infonnation

wisterville, ME 04903

207) 8736016 / Fax (207) 877-8532
Emait: floent@matret

$0.96 per teacher's guide (papertiack)

This teacher's guide provides step-by-step
instructions for designing and building a
scale model city in a classreom project
that integrates architecture with math,
social studics, science, and language arts.
Students first learn about one-quarter
inch scale drawings and blueprints by
drawing an aerial or plan view of their
desks or classroom tables in scale.
Students next move to creating floor plans
and drawing elevations for windows.
Working in groups or individually, stu-
dents design and build a complete house
in one-quarter inch scale, When multiple
classes are working cooperatively on this
city project, each class votes on its
favorite design and a S0 scale (one inch
equals fifty feet) version of the winning
hous= is butlt from small blocks of wood
cut to the correct scale and shape.
Foliage. driveways, and other features are
added or additonal realism. Students
need trhngular-shapcd architect's rulers

ta work with the scales used in the project. Suggested activities for this pro-
ject include visiting an architectural or engineering firm, mecting with a sur-
veyor or lawyer about land use issues, and visiting a construction site.
Enrichment ideas and a teacher’s bibliography are included. A web site sup-
porting this project is available. (Author/ JRSYENC-016415

Building Toothpick Bridges
Math Projects Senies
Grades 58 «| Thisbook presents a ten-day group pro-
1985 ject in which students learn and apply
w&m Pwtiations | Spcaract concepts such as stress, the law of
gravity,and the strength of various geo-
m"w metric shapes. Each five-member group
PO Box 1707 forms a construction company and is
m&m responsible for keeping schedules, inven-
Toliirea: (800) 3624308 tory records, and balance sheets of costs as
Ve p5C0- 169003t 0% they design and construct 3 bridge, using
$T8.95 pes vook (paperbact) only toothpicks and glue. The object is to
build the bridge that sustains the most

weight. The book contains background information about bridges, sugges-

tions for setting up the groups, a
¢ completed bridges. Reprodudble checks,

code, and judging criteria for th
rice list, balance sheet, planning paper, and

job duties schedule, warchouse p

od time schedule, bridge building

certificate of appreciation are included. (Author/ JAR) ENC.01 6738

BEST COPY AVAILABLE

Robolab Starter System
E.l:das 8-12 This kit introduces students to robotics
design through hands-on activitles in
Aher: LEGD DAGTA which students build real robots using
%mmm LEGO building clements and program
POBOX 1707 them using ROBOLAB scftware. The
m-)g% robots are controlled via the RCX
Tobree: (800) 3524308 (Robotics Command System) microcore-
W, plsco-agodact.com puter, which can be programmed using
$1,075.00 per Xt either a PC or Applc Macintosh comput-
cr. The RCX then acts independently of

the computer so that the robot can behave sitonomously. The RCX uses sen-
sors to take input from the environment, to process daa, and 1o turn motors

and lamps on and off. The teacher's activity pack contains

background infor-

mation pertaining to the use of the RCX and building set. The information
includes a series of activities for whole class partidpation, copymasters for
exch project worksheet, and ideas for larger group theme projects, In the
whole class introductory activities, students analyze familier objects to leam
how to recognize robots in the world around them and éxperiment with
robotic arms tomhwdtctypeofbodypm:ﬂ'ecuwhaumbotando.
Students work in srmall groups to complete projects in which they build
and program a car, a house, a bug, and a gadget. Each activity contains 2

summary
and diagrams

of learning objectives, a discussion with directions for the students,
of possible solutions as well as reproducible student work-

sheets and ideas for performance astessments. (Autbor/LCT) ENC-016736

Modelsmart: A Structuradl Spreadsheet for Mode! Builders

Grades 6-12 This software enables students to interac-
"'-I 8 . Pr-Engoutiog Sofwary tively design and test talsa and basswood
Coeporaton (PES) structural models such as bridges, cranes,
ml‘[}*‘w‘ A Wolt ¥l and P, ind towers on the computer. The software
program analyzes the constructed model
m“" information giving numerical results for the addition
PO Box 1707 of a weight load and can sinmilate the
"F:w"- "&% addition of load and the resulting deflect-
oA (50) 3824000 ed shape or collapse. Using this software,
bl students are introduced to basic engineer-
- g s
i wi
g;: g Q&% magrnhl& Stidents w&kdfith amenu ;)l'
options beginning with the selection o
ik imai pﬁr size for the design and”lx::lu?l‘ing
choices for of support and place-
E “@32'_5_’25‘5' ment of w?fmm in the srue.
- tire. A Joad vector or voctars can be
- sdded to the cornpleted structure, and the
= analyris program finds the maximum load
= the structure can sispport. The accompa-
E ; nying manual isa teference for the con-
= struction options and the various types of
= output generated by MODELSMART
- with backgmund informatian about later-
- , al support and bracing concepts. Also
5 - found are details of an ongoing contest
" challenging students to design the lightest
bridge that can support a single loadoflOOpumdsatd\tcenmrohn!So

inch span. (Author/ JRS) ENC-016753
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The Take Offl Kit: An Aviation and Aeronautic Science Kit
for Students in Grades 6-12

Grades 612
1

0%
Aarthor

Corperation for

> Rassachusatts
Education Teecommunicions (MCET)

Doug Haiker, Shefiey ]
Jan Bils, Lorera Mastinez, Brian Willms,

Corporation for

Edueationa! Telecommimications
One Kendas! Squars Butiding 1500

, MA 02139

Cambridge,

Fax (G17) 252-5709
ToMroe: (800) 556-4376
W meetedy

$T0.00 per Kt (tsacher's guide, 5 videos,

2 compitst
Note: Contact pubfishar for system
roquirements.

teacher discussion about classroom projects, ideas for grade-specific class-
room activities, career information, and sections about historic events and
people in aviation. An interactive glossary
cation-related resources can also be found on the site. Each chapter in the

teacher’s guide, which supplements a video as an independent unit, contains

“This kit, for students in grades §to 12,

addresses science prindples that relate to
aviation and aeronautics, The kit contains a
five-part video series, an online supple-
ment, and a teacher’s guide, The video
series TAKE OFF! is based on live satellite
broadeasts. Its goal is to inspire students
with the excitement of flight and the pos-
sibility of a carcer in aviation, The five
videos explain the forces acting on an air-
plane in flight, the relationship between
potential and kinetic energy of flying
objects, and cockpit instrumentation, as
well as different navigation types and the
impact of weather on aviation. Many of
the concepts in the videos and activitics
are explained with the mathematial for-
mulas that correspond to force and
motion. Questions for class discussion are
found within the video segments. The web
site features a forum for student and

and an index of aviation and edu-

14 information and student activities. The teacher’s guide contains

Grade 7

i Mylos Gordon ind Maryn Ouinsut

Warrendals

, PA 15096
128513 1 Fac (T24) T76-08%0

gﬂz-‘)m. (800) 458-2948
“s20.0r)

FREE
Nots: Free with provisions that vl be

when you ondec, Now akso

axpiained
cafed Chasenge 2 8 3 (middie schol).

sketches, and working
ments. In the unit, students

tables that show how the activities are aligned with national stindards. The
activities are labeled as Thought Experiments, which challenge students to
mentally design and implement experiments, or Exploring Further, which
are hands-on investigations. (Author/JR) ENC-016513

A World in Motion Il: The Design Experience

This multidisciplinary curriculum unit is
one of three engincering design challenges
that take the form of real-world design
scenarios. Each challenge focuses student
design teams, teachers, and volunteers
from the professional community on the
math, science, and technology concepts
required to solve 2 design problem aver
an eight.week period. In this unit, the
clullenge is posed in a letter from a ficti:
tious toy company, Mobility Toys, Inc.
(MTY). MT1 is looking for designs for a
new line of motorized, gear driven toys.

‘The letter requests written proposals,

models of designs that meet a specific set of require-
complete a variety of activities thit help them

develop a proposl and a prototype for a toy of their own design. Through
hands.on activities, students learn about enerzy, force and friction, simple

_ machines, lcvers and gears,
' design and performance, gesr
tion and retrieval techniques;
dents practice p

s o
e AN
PPY Lab S

1
1

: Q
| ERIC
: ]: lC buted by DynEDRS

l Full Tt Provided by ERIC.

and torque; geometric concepts inherent in body
ratios, and the radius of a wheel; data collec-
and basic statistical analysis. In addition, tu-
ublic speaking and writing skills as they prepare their pro-
posal and presentation for a review panel of teachers and vohmteers. The
| teacher's guide provides background information, Gme, materals s, and

-

BEST COPY AVAILABLIEE
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procedures for each activity; teacher and volunteer tps; guidelines to help
visiting engineers and other partmers evaluate student work; duplication
masters for stodent workahects; and assessments. Assessment activities
indude erbedded assessments, open-cnded response tents, partfolios, and
an activity that asks students to evaluate two Design Log entries. Additional
materials include an arientation video, a plmning poster, and 3 classroom
design poster. (Author/LCT) ENC-008426

Mathematical Quilts: No
Sewing Required]

This teacher resource book, written by
two math teachers who are also quilters,
contatns activities thet aim to help stu-
dente tn grades 7 to 11 improve their
visualization skills and discover the under-
lying mathematical concepts in quilt
designs, The authors developed their
activities based on the van Hiele model
for lexrning geometry, which defines five
levels of learning and vimalization

" through which students must progress in
order to succeed in geometry. Activities
topics ranging from the

:I.tl”d“ 1
Auior: Diara Waters, Baina Krajenke
EMon

divided into thematic sections, each high-
lighting a series of quilts with similar
3 deigns: Golden Ratio Quilts, Spiral
Qnii:: Right Trianghe Quilts, and Tiling
Quilts. In cach section, an introduction to
the theme discusses the nathematical
concepts related to the quilt design; the student activitles then guide studeats
through the development of the mathematical concepts. A description of
hwwacunllymhtheqlﬂtlsindndedformmmemdhscwing
their own quilt. Each section also includes research ictivities featuring the
use of graphing calculators, computers, or the Internet, Teacher notes, solu-
tions to activitles, and a bibliography conclude each section. More than 50
blackline masters are induded for the student activities, (Author/JRS) ENC-
016040

SimCity 3000
Grads 7 and vp This CD-ROM allows students to build
I Gactmake s o and manage their own community and is
’ s realistic simulatiod of city management
éarieg e and the diff culties associated with it.
200 Rachwood Shores Parkwzy Students may start from Lindforms that
Fadwood G, CA Q4085 are randomly or they an areate
mﬂlh‘mﬂ1m | their own. They may also choose to start
CORGM (Windows) their city from nothing or begin with 2
m’&m?m preplamned basic town. Once they have
nqutemeis. thelr ity operating, théy must zone res!-

dential, commerdial, and industrial areas
for low, medium, and high density, Consequences result from all chofces.
Police and fire nw:llissdnolsat\dwnkﬁl:m:dadﬁfg.
is supplied to the city from sources ranging from coal-
mmxpmagqu %hrpor::nbepmpedwmdmumd
garbagmustbemmovedkecydingisanopdonbutlikuﬂopﬁomh&is
game there sre monetary concerns nvalved. Students must balance envi-

“focusvoz.nos <IN




ronmental concerns with economie concerns and deal with disasters as they
occur. The game provides advisors for factors such as transportation, the
environment, and city planning, The simulation is cemplex and requires stu-
dents to control many factors. Students who are successful are awarded gifts
from their citizens, while unsuccessful mayors may be run out of town.
(SSD) ENC-016504

The Mathematics of Architecture: Building by Numbers
Seeing through Mathematics Series

Grads 9 and up This videotape ilustrates how major

1 architects, from Andrea Palladio in the
e Arms i Gin 16th century to Le Corbusier in the early
m‘: m’g""’"” 454 twentieth century to conterporary archi-
PO 80x 2053 tect Bernard Tschumi, applied mathemat-
g gt fcs in the design of their project. Through
TolHrer; (800) 257-5126 interviews with historians and architects
wonfims.cn and views of representative buﬂdin!g;. the
$120.00 por vidao video describes how Palladio used the

geometry of squares and rectangles to
achieve harmonicus Jroportions in his structures, such as the Villa Pisani in
Ttaly. It also demonstrates how Le Cotbusier used ratios and proportional
relationships to explain his design of structures, including the Villa de Roche
in Erance. Tschumi discusses how the incorporation of Chaos Theory into his
design of a Paris park helped him represent the disorder of modem life.
(Author/JRS) ENC-016498

Money, Grades 1 and 2
Math By All Means Series

?;l‘dnl. 2 Part of the Math By All Means serics, this
et Jine Crwtord MatnStes. | Gt of manipulative materials is designed
Publicatiors to accompany a five-week unit on number
Ordering Wtormation *|  sense and counting with morrey. Each unit
Dae Saymout Publeatons in the series integrates the primary topic
gsg;q g; e with other strands (in this case, nurmber,
Catumbus, OH 43218 ioti

geometry, statistics, and measurement).
mr(wgf&om 3N3B | Esch unit is comprised of four compo-
W pazrioniuming.om nents: whole dass lessons, menu activi-
$28.8¢ per resouros bock (papetacy | tes, assessments, and homework. An
— accompanying kit contains a classroom set
MW&? o of manipulatives suggested by the lessons

and menn activities for student use and for
the overhead projector. Games, activities, and investigations arc accessible to
those with limited math cxperience but also have the potentil to stimulate
and challenge more capable and experienced learners. In addition to tmanip-
ulative materials such 2s mumber cubes, Snap Blocks, magnifying glasses to
ook at the money, and rubber stamps to make paper cains, the kit contains 3
resoarce guide describing activities that have been successfully used to pre-
sent and develop matheratical conecpts at various grade levels. The resource
guide also offers actvitics meant to connect mathematics with children’s lit-
erature. Menu activities are designed to allow children to work independent
of the teacher in groups, pairs, or individually. The activities are designed to
pose problems, s.. up situations, and ask questions that help children inter-
act with the unit topic. The series has been designed in response to current
guidelines for instruction as represented by the NCTM Curriculum and
Evaluation Stendards for School Mathemaus (1989). (Author/RMK) ENC-
012828

Visit encw’;“

Investing for Kids
tqd.advanced.org/3096/

?’r:’da 1 andup “This, web site, designed for kds by three
high school students from California, sims

e it Sontail to offer everything anyone, including
adults, needs to know about investing in
the stock market. It answers basic questions such as: How does money grow?
and When and Why should | invest? It explains the seven basic types of
investments. It contains software for setting up stock portfolios and links to
current market readings and information about specific stocks. As an exam-
ple of its offerings, the Java Financial Geal Calculator section allows the
investor to enter five different Rnancil goals with different initial invest-
ments amounts, monthly investments, and rates of return. The program cal
culates and disphiys time needed to reach the goals and lavestment guins in
dollars for each of the five invesoment strategies. The use of the Goal
Calulator is illustrated with five sample college finding plans to generate
$50,000. Other sections of the site include an introductory financial quiz, a

ssaryofuocktgm.mdt stock market simulator, Winner, ENC Digital
Dozen, April 1998, (Author/JRS) ENC-012044

Money

Intermediate Themeworks Séries

Grades 4-6 This book, part of the Intermediate

19 Themeworks seriss, uses hands-on activi-

Aeter. oo i, vy Wk ties and simple text to teach students

Ortertzg iorristion about money. The series consists of

S o G- boks i provie i
experiences in science, math, language,

(T SOUTE o MOS0 | 5 oy, and art, Tis book helps

wwwcrsaiepubiicaions. com students explore the history of moncy,

$28.18 par book exaraine varions thiigs people have used
for making exchanges, study the siguifi-

nce of the designs and symbols that embellish the currency, and read about
how the government regulates the flow of money through the economy.
Students also discuss various possibilities for managing moncy wisely, learn
sbout the stock market, examine income tax forms, and play and create
board games. The final activity helps students identify thelr own atitudes
abott money and make lifestyle choices. The book includes activity sheets,
suggestions for culminating sctivities, and s curriculun chart listing subjects
wvacdint}mbobhndeormpundhglearninggmls.aldﬁg\ﬂduﬂstof
topic. (AuthiF/RA) ENC-010261

ﬁz:énvironment

fietion and nonfiction books relatéd to the

Sl

Céumting on a Sinall Planet: :

Activities for Environmental Mathematics

?:'ﬂﬁ K4 The goal of thisbook is o develop chil-
dren's awareness of the responsibility they

@ummnmwm cach have to lock aftér the environment.

,,.,,M" “hwmmm Children are encotiraged to use math to

8 st oas ¥ae Grn explain how their individual actions alfect '

mm, the environment and what stcps they can

e (200) 222-1502 take to it, Esch topic in the book

wrec (600 255800 has an introductory activity that can be
used to gauge the children’s lovel of inter-

$10.09 per ook est. The suggested investigations provide
ideas for further action when interestis

REST COPY AVAILABLE
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high, and the Math Fact Files at the end of eaxch
topic relate local concerns to the global situs-
tion. In one activity, for example, studénts
brainstorm methods of measuring noise levels
then test their ideas. The authors hope that the
activities encourage children to fire: pose their
own questions about their environment, then
develop mathematical strategies and measure-
ment techniques to answer their questions.
(Author/KFR) ENC-00§742

Erviromath: Activities to Stimulate Interest, Integration,
and Inquiry in Grades K-8

Grades K-8 This teacher resource book uses a hands-
mmwammﬂw m,lnquxrybasedappmadlinZSa.cﬁﬁﬁu
Mickee! Wright that combine mathematics and environ-
Publisher: Pubilshing mental science. Sklls covered int.ude pat-
. terning and dassifying, graphing, measur-
gm Jl?m"::"‘ ing, computation, and problem solving,
PO 8ox 122 Each activity contains background infor-
msgg mation about the environmental
canoept(s) emphasized, needed materials
$17.35 pes book (spi-bound) {commanly found in the classroom or

home), reproducible student pages, and
extension ideas. Goals are to interest students by using real-world contexts
and to integrate traditionally separate disciplines. In one activity, studsnts

learn how to measure the circumference, crown width, and height of a tree.

They explore the diversity and scale of trees in their school’s neighborhood
and, using measuring techniques described in the bock, locate the champion
tee, In a related extension activity, students caleulate the age of the champi-
on tree and learn about the historic events the tree has lived through.

References are included for each activity. (Author/JRS) ENC-016378

Trash Plans: Using Math to Help Us Make Decisions
About Our Environment
scholastic Math Place: Real World Math for Thinking Kids.

Grade 2 Math Place consists of a set of kits
1% developed by Scholastic and leading
Ao Schoasc . mathemnatics educators for grade levels
maw K to 2. This unit, one of six developed for
PO Box 7502 grade 2, is designed to teach the concepts
2831 E McCany St of planning, modeling, and reasoning to
et optimize decision making Actvites
Tobirex (800 sl include estimating area and volume to
ooy manage space; adding, subtracting, and
J—, exploring Jarger numbers to help plan;
HTSMpnguekda and making maps and schedules to
?ﬁm;mg organize activties. A video ifustrates that
s bate tooks,and rripu | paper, plastic, glass, and aluminum prod-
thes. Contact pubhes for a0ctona! ucts that are not recycled create large
ordering Optos.

amounts of garbage and deplete our nat-

ural respurces. Also included are two audiocassettes: one narrates a story ina
big boak about acrual representation of objects and counting powers of ten
such as one billion, and the other provides a overview of materials needed,
lesson strategics, and assessment suggestions. The kit also includes various
MathMats: PlaceMats (to record investigations of questions and problems),
ThinkMats (to provide additional opporrunides to develop higher level
thinking skills), and SkiliMats (to provide children with additional experi-

Al
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ences in measure concepts and operations). Also included are a list of
resources, a math assessment collection, and home connection materials
such as letters (provided in multiple linguages) to exphin the mathematical
concepts being studied and refated family activitics. Blackline masters
inchide worksheets and open-ended questions for assessment. Titles of the
other second grade kits are Numbers, Numbers; Math Musearn; A World 1o
Measure; Data News; and Numbers in the Wild. (Author/LDR) ENC.
006407

. EnviroNet Monitoring Projects

ean'hslmmons.edufmonitoring_pmjecuﬂndex.hml

Grades 6-12 EnviroNet s a network of teachers, scen-
O her. D tists, environmental educators, and athers
Sammons Colege o Silogy who use telecommunications to cahance

environmental science education. The web
site provides timetables aud short descriptions for each project, along with
detailed procedares far data collection and contact information. Entry Level
participants perform simpleexperi!'nmunndsmdd\drnddéhmlhcpro-
ject coordinator over the Internet; Exploratory Level participants perform
slightly more advanced experiments and do simple data analysls with an
ontine spreadsheet. After completing the first two levels, students can partic-
ipate on the Rescarch Level, where they design their own experiments, ana-
lyse the dats, and send it to the project coordinatar. Qugeing projects
include Acid Rain, in whici partidipants monitar pH lévels tn all forms of
precipitation, and a Bird Watch project. 'n which data is collected on bird
populations at feeders and nest baxes. The Plant project helps students

- understand the biological diversity of the plant kingdom and how people of

miomculmmphnm,mddukoadlﬁﬂpmgnmhddgﬁedmﬂm
the diversity of animals that are Kifled on highways and to bring sbout aware-
ness of fragmented wildlife corridors in the participints’ ovm communities.
Other options include the Ozone project, the Vernal Pool project, and the
WhaleNet project. information and templites fof activity sheets
are provided. Winner, ENC Digial Dozen, March 1996. (Author/LCT)
ENC.004122

Trash Conflicts: A Sclence and Social Studies Curriculum
on the Ethics of Disposal, An Interdisciplinary Curriculum

Grades 6-8 This guide is designed to promote stu-
m ) dents’ understanding of the impact of
mwmmmmm mmﬂw“m
increase stodents' féelings of émpower-

Edocators for Socil Responsibiity memford\edmgulhcymdfca.m
ms'u"“m book provides a carticahom integrating

(17 451784/ Fac @D e84 | sclence, social stidiés, rith, and language
Tot4ron: (300) S70-2515 arts and is divided into sections to belp
. students develop thélr idéas fegarding
42800 e botk (B0t trash, hazardoits waste, environmental
e safety, and social justioe. Each sctivity
! contuins objectives, the time required,
materials, and procédures. Teachers an

find notes related to the special concerns

ar requirements of the activity as well s
informa!jqnml;ﬁngwxhe

: xdﬂey'sﬁoun.iﬁbeddédmu
and evalwaticns ire outlined. In one activi-
tyullcdnunﬁngammdmlumdn
effects of incineration on the volume and
wdghtofuﬁuamﬂnd\e!mduﬂon
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of emissions and ash. Students simulate a trash-burning, calculating the size
and weight of the waste before and after burning, and then discuss what
companents of the trash are gone, the risks and benefits of incineration as a
means of waste disposal, and how their incinerator compares to 8 real one. A
glassary and lists of additional resources and Environmental Protection
Agency (EPA) regional contacts are included. (Author/ JSR) ENC-014278

Leaf Pc;ck Experiments Stream Ecology Kit

Gradss 812 This kit contains the information and
199 i
equipment necessary for students to
m&l&%ﬂm&m m design, implement, and analyze their own
Samantha Misoq & Kristen TRvers. aquatic ecology experiments using artifi-
wﬁmw&m cial leaf packs. The activities involve the
Coater imental introduction of leaves into
Ortertag imsrmation streams, so that the leaves become colo-
LaMotts Campany nized by macroinvertebrates. The goal is
muu 21620 to help students giin an understanding of
(@10) T78-3100/ Fax (@10 7786394 |  the structure and function of stream com-
Tol-froe: (800) 344-3100 " . )
. Emaik: LaMoneESEQaoLoom munities. Experiments are designed to be
| www.amotiz.com adaptable to various grade levels, time
i $TE0.88 perict constraints, and numbers of students. The
kit contains mesh bags with a label sewn

on onc end. The leaves that are collected for the experiment are weighed
(using the included scale) and placed in the mesh bags. The students label the
bags, then te them shut, and attach them 10 a rock with nylon twine, and
put them ina strearn. The students record the abiotic and biotic characteris-
tics of their experimental sites. After they have retrieved the bags, the stu-
dents find and identify the organisms using illustrated sorting sheets and
plasticized macroinvertebrate identification flashcards, which bave color pho-
tographs of the organisms on one side and key characteristics with line draw-
ings on the other. The materials in the it are designed to be reusable. An
instructor’s manual provides background information, experiment sugges-
tions, and discussion questions, Reproducible data sheets, a glossary, and a
resource list are also included. (Author/JR) ENC-015954

L]

Biodiversity
Global Environmental Change Series
Grades §-12
" This hook is the first installment in the

| mmmmm Global Environmental Change serics. The
Sera Kauskop! serics uses case studies to focus on global
(réocng kformation environment-] topics and links ecology and
Hatlora! Sciencs Teachers Assoctztion biology with. nsights and information from
m aid other disciplines including economics and
Washingtoe, DC 2009 oot other sodial sciences. The series teaches
m'z::a-n 00;;:7(37203) 2 students how to gather a wide range of
Emaik science copeGRsn o data and information to develop their own
wnastao opinions to make decisions an solve prob-
g: Wboo§ gag'w Jerns. The many hands-on sctivities in the
i Tt book use Costa Rica 252 case study to
$12.95 ro-member pica show hew one country went about pro-

and conserving its natural
resources while enhancing economic growth. Each of the five activities con-
tains background information, idcas and demonstrations to stimulate intro-

’ duuorydisumim.andymcedmumdposdblenﬁaﬁomuwuﬂumny
discussion questions, suggestions for further study, and reproducible student

worksheets, The activities begin by introducing students to the concept of bio-

diversity by examiring the organisms found in weathered conifer cones, move

on to cxamining life zoncs, extinction, 2nd taxanomy, and quantifying the

W

i Visit em:.os; /'ZT\\

Hodiversity of a grassy area. The final activity asks students to role-plav the
juggling of social, political, economic, ecological, and personal problems
found in the preservation of a trapical forest. Many resources for the teacher
are provided at the end of the book including web sites, books, and organiza-
tions. (Author/SSD) ENC-015269

Composting in the Classroom:
Sdientific Inquiry for High School Students

%ﬂusﬂz This bock is a guide for directing com-
1 posting rescarch projects involving chem-
mwummn.mmg isry, physcs, and bilogy, The book
begins with an overview of composting
:Kg:mhm nm;{m Company sclence and provides instructions on how
ma&’ﬁ'gﬂf’m to build and 2dd the right miy of ingredi-
Dudugue. (A 52004 ents to compost systems. The monitoring
m{g‘g"“ ' of the compasting process is outlined
welendzitare com along with the procedures for measuring
~ the atributes of the finished cofipost.
caibid 712 for conducting research and ideas for
CAA T rescarch projects ave found throughout
R the book. There are many unknown fac-
SR tors in the composting process that allow
__'C';AS?RO stadents to carry out original research in
. o thismSuggsﬁamforpm[écuallmv
short-term and long-term commitments,
simple and inexpensive materials, and
easy to complex experimental systems.
Students are encouraged to develop their
own projects, and manty ideas for sclence
filr projects can be found in the text.
activities include monitoring
pH and heat changes as well is examining

the decomposition of organic compounds. The physics of liéat transfer can be
studied and mi s can be cultured. A glossary of terms is found at
the back of the book along with a st of resources for in-depth information
on aspects of composting, (Author/SSD) ENC-015158

The Digital Field Trip to the Rainforest

Digital Field Trip Series

Grades 9-12 This CD-ROM with its woompmﬁn

Fnd teacher’s guide, study guide, and

thr, Dot Froa abont Belize can be used as preparation or

Orfarieg lamatiod follow-up for a real fleld trip, in lieu of 2

et M Gk tip,or asa teaching ad for forest

oty ecology and biology. The program

519 766-0:‘0;‘70%2 {510) 7674994 viftually transports the users Blue

Enall rlo@ag e a.com Creek Rainforest Reserve in Belize, but
N the principles cxplared can be applied in

498,80 el 0RO o the study of forests around the world. The

v students can choose to study topics such

as rainforest types or ecologital rebationships in 2 community superficially or
comprehensively. If the user decides to visit one of the twenty cight stops on
the virtual ﬁ:ldUip.lhemeﬁidedcdinm!hmemMMtha
map of the trip, one in which the user can move around asid view cach site
in all dircctions, and oria with text that describes the site, The study guide
contzing questions to he exploteelin the virtual field tip. It iricludes addi-
tional questions that connect the fdeas in the program to the real world and

gy  EESTCOPY AVAILABLE
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hands-on activities. One such activity asks the students to test the effect of
light intensity on plants. The teacher’s guide has the ame format as the study
guide, along with answrs to the questions and teaching tips. A table refer-
ences the topics on the CD and the study guide. Links to World Wide Web
sites and other references are offered. The booklet sbout Belize contains full
color pictures of the animals, accommodations, and people of that area.
(Author/]R) ENC.015636

Ervironmental Science: Field Laboratory

Gradeg 8-12 This CD-ROM uses simulated field stud-
m R fes to help students lean about seven dif-
m w;“z‘: P40 . | ferent environmental fssues. Each simula-
tion features simple graphics and text that
m,m‘n‘? describe background information as well
Qns Hollis Street as real-world investigation and evaluation
Wl A
%%‘L (761) 235-7028 techniqbo uesa.ri:xdems rolepalgdto learn
conkfoBFekonSofvanecam | about rescarch equipment and techniques,
e consgmarm.com gather and record simulated data, then
$395.00 per CO-ROM package (Windows)|  draw conclusions and make decisions
mmmw pubishesfor ratam based on these data. The studies may also
tavolve simple calculations that a real

investigator would typically perform. Some of the studies are based on actual
environmental issues, including one that looks at radioactivity around a
nuclear power plant and another that analyzes land use around the Cuyahoga
River flood plain. Other studies consider land development issues, mineral
deposit analysis, and the role of the EPA in pollution control. The program
evaluates the student’s study and recommends ways to improve the dataor
the student’s conclusions. The scientific method is emphasized, and the simu-

lations also encourage students

module concludes with a simp}

10 consider social and economic factors. Each
e multiple-choice test and a thought-provok-

ing essay question. Students’ responses can be saved to disk for review by the
instructor. A full glossary and online heip are avaitable with each module.
The package includes a user’s manual with test answers. (R]D) ENC-015672

Field Manual for Water Quality Monitoring: An
Environmental Education Program for Schools
GREEN {Giobai Rivers Environmental Egucaticn Network) Seres

Grade 8 and up This manal, part of the Global Rivers

1w Environmental Education Network

W Hark K Michat, Wikem 8. (GREEN) series, is designed to help stu-

A f!mts identify f:ummm.ﬂty wa-cr quality

KendallHunt Publishing Company issues and devise solutions to improve the

g“"m Drte health of their environment, GREEN is a

Oubugue, IA 52004 hands-on, action criented approach to

Fex (500) 7729165 education based an an interdisciplinary

mngﬁ“ watershed educational model. Its mission
is to improve education through a global
network that promotes watershed sustain-
ability. This book explains what a water-
shed is and describes techniques to mea-

sure eater quality. It suggests measuring
both abioti= and biotic indicators of water
quality. Black and whitc photographs and
line drawings illustrate the equipment
nceded to assess the water. One chapter,
which describes the use of benthic inver-
sebrates as indicators, contains pictures of

OPY AVAILABLE

kick nets and Serber samplers, drawings of aquatic insects that might be cap-
tured, and formulas to calculate diversity indices that reflect water quality.
Ways that land use can affect water quality are discussed. Examples of rivers
that have heen studied, both in the United States and internationally, are
deseribed in terms of how they can be used in interdisciplinary lessons.
Appendices contain handouts, data sheets, and surveys as well as information
for the acquisition of testing equipmeat. (Author/JSR) ENC-014501

Task Force Environmental Investigation Kit
Cyberlearning Cotlection Sernies

Grade 10 and up This kit provides information and lesson
1997 plans related to the decline of salmon
Author: Ron S. Nokan, Susan A Nolan o in the Pacific northwest.
wsﬂmm The kit, which includes a videotape, two
209 Santa Ciara Avenua CD-ROMs, a teacher's guide, and 2 web
Aptos, GA 9003 site, exposes students to the contraversies
gmﬁa 4%" surrounding this issue. Thé material has
Emat n been divided into four major units of
sess study: natural history, hatcheries and har-
98 er i1 (vacngon) vest, the hydrosystem, and management
mfmn"“ plan. To begin the investigatiof , students
Systm requiremonts. and teachers view the videotape, which
an overview of the issue and
how the users can navigate
through the program on the CD-ROMs.
The CDs include sclentific reports and
personal jves presented in text
and video clips; real data are displayed on
tables, graphs, and maps. On the web site,
stadents and teachers can post opiniens,

acoess new reports and editoriaks, and go to related links. At the site they can
also access worksheets and discusslon questions related to the investigations
in the kit. The teacher’s guide offers procedures for an inquiry-based learn-
ing project so that students can develop their own management plan for the
salmon. In one investigation, students view movies, read reports, and analyze
data to address questions related to the cultural, econernic, and ecological
\alue of the salman for Native Americans. Worksheet masters are included.

(Author/[SR) ENC-014254

Seals, Fish and Yow: The Nature of the Story

Thils kit introduces students to concepts
rado 1 and vp sbont ecologicd ssves in the Atlantic
Aathor:Susan 0. Walaoe, ek | Canadian fsheries and conflicting ideas
o, | o g

populations. The kit presents
1474 aommlw) information on a videotapé and an audio-
Gution § upe.aswellasin9l resource documents

1L 168
(519) 7671948/ Fax. (518) 7670284
Email ceosgrovedinma.ong

including newspaper articles, verbatim

wawinmaorg of Camadian House of Commons
mn&mm s gs,andih'tu'tngrouplettde:.

: e Cartoons about the controversy in
ﬁ“&'ﬁf ns:mzmﬂvm fishery are found dwughot:;zye teacher's
swalizoinma.org for 1n arder btk guid&Smdentsmnnﬂonedtnpay

sttention to the sources of the materials
and to question what they read as they familiarize themselves with all sides

of the argument. One activity

takes the form of a public hearing about the

jssuc  related to increased hunting or culling of scals. The students in the

70
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class are divided into groups and try to persuade the  mbers of the other
groups to accept their positions. The study unit contains background infor-
mation about cach group, the sequence of events in the hearing, strategy
workshets. possible character rolcs, and a list of resources related to cach
group'’s position. The unit is written to corvespond to the Ontario Ministry
of Education Curriculum Guidelines. The teachers’ guide offers suggestions
for shortening the study unit, student evaluation, and possible extensions.

(Author/JR) ENC-016734

Life Sciences

What Tree Is It?

— g -

www.oplin.lib.oh.uslproductsitree

Grades K-12
1997
Justhor: Oftio Public Library information

Network and the Ohio Historical Society |

This web site serves as a field guide to
more than 30 trees comraon to the Ohio
region, It was designed t- help students
identify trees when they have leaf or fruit

samples. Information pages provide instruction on fruit and leaf structures
and terminology. As students work through the site, they dlick on the image

 that best resembles their sample. Each page has rultiple views of possible
cholces with accompanying text. When students have narrowed their choices
down to one tree, it is possible to click on the image and also the highlighted
name to go to the fact page for that tree. Fact pages contain close-up pho-
tographs of seeds, fruits, bark, leaves, or other plant parts useful in identfy-
ing the tree as well as a picture of the full trec and information about its
habitat, history, and structurc. (Author/SSD) ENC-016423

Native American Gardening:
Stories, Projects, and Recipes for Families

Grades 1-12

19%

Axthor: Michael J. Caduto and Josaph
Brucha

Orgering latormation
Fuicrum Publishing
450 {ndiana Street. Sus 350

Golden, CO 80401
(203) 277-1623/ Fax: (80C; 267112
Toll-ree: (300) 992-2908

$15.95 per book (paperback)
R "N)&ﬁiva-Ams:iu'

GARDENING

ﬂisbookusesgarduﬁnguaspﬁngboard
for families to study plants, the environ-
ment, and Native American cultures. It
integrates gzrdm-ccntcred activities with
Native American stories. The related activ-
itics use materials that are commonly
available outdoors or at home. Garden
products are wsed in the activities to make
gourd birdhouses, com husk dolls, and

" vegetable recipes. Sdentific concepts, such
as biodiversity, plant life cycles, and nitro-
gen fixation, are embedded in the activi-
ties. One sample activity gives the partici-
pants the opportunity to learn about secds
from Native North American crops. A
Tutelo story, called The Bean Woman,
introduces the chapter containing this
activity. Addresses are provided for suppli-
ers of heirloom seeds. Readers can find
diagrams for different garden planting pat-
terns. Black and white photographs and
line drawings arc found throughout the
book. A glossary and pronunciation key to
Native Arperican terms is included.
(Author/|R) ENC-016318
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The Human Body for Every Kid: Easy Artivities

That Make Learning Science Fun
Science for Every Kid Series
Grados 3-8 This hands-on activity book tcaches
% Jice VanGeave concepts about the hum:m b'ody while-
developing the srudents’ prodlem solving
mw::;g"{‘" e strareges. The series covers a wide range
One Wiley Drive ] of topics including biology, chemistry, and
m"?& 12 WDT math. This book addresses topics in physi-
Tel-free: (600) 225-5343 ology, such as the nervous, digestive, and
. wiley.con dirculatory systems. The information in
$12.96 par book (paperback) ISBN: 0- this book is cumulative, so the author
471024082 suggests that the activities be completed
in order. Each section provides definitons
and an explanation of hackground infor-
mation, exercises in which students inter-
pret disgrams using the ficts they have
just learned, and a profect
related to the facts. Réaders can find an
explanation of the thought process
required to solve the exercises, One sec-
tion discusses the composition, growth,
and color of hiir and nails, Students iden-
dfy on diagrams which parts of the body
are not covered with hair and whercon a
fingernail the luna is located. The activity
for this section whether straight or curly hairy is stronger.
(Author/RA/JR) ENC-016405

Magnificent Microworld Adventures: Microscopic Topics

AIMS Activities
Grades 4-9 This book and videstape intmdt:lce
199 students to microscopy skills and micvo-
w&%&mmﬂ m Wison scopic organisms, The hands-on activides
orteriag Utocmal in the book stimulate students’ curiositics
AMS Edycaton Foundabon about the microscopic world, The scries
PO B 7 integrates fnathemana imd science with
e/ Fax (SS9 7556096 | other curriculum arcas including language
Toirme: (858) 733-2487 arts, sodial studies, physical education,
15,95 per activity book (paperbecs) art, and mustc. The book contains activi-
$24.95 per wieo ties and background lifarmation covering
Stoadanis: Benchmarks for Science the varieties, mainterianoé, and use of
Uteracy (1953) microscopes. Students make observations
I ind measurements using the different
s types of microscopes dnd learn how to
keep accurate records of their observa-
tions. They participate in activities that
use protozoa and easily chserved plant
and animal cells, Esich activity lists the key
questions, corresponding standards, and
intcgrated disciplines as well as proce-
My dures and materials. Some sections of the
Sreswa-t Q. buok have video clips, two to seven min-
g — \nzsmléngﬂ\,l.hahclpmchmmdm
stand how to set up and nmgtmpiudisumcdinthcbodt.A reference

section contatns video clips of both living and nonliving objects that give
teachers and students a realistic view of what they should sce under their

microscopes

at twenty power. Reproducible hartlouts are found throughout

the book. (Authar/JR+ ENC-0i6131

3ESTCOPY AVAILABLE
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Nervous System

':\.g’tarth/Spa:e Science

cihdn DID.LEHY 2L TS s - L.
E:’:des 6-8 These bouks introduce the human nervous Watching the Weather
. ‘ em's structure and function as well as MRat 2 Mparnar ? Cares

mtnm Hetlee Mary L Ky its relationship to the world arourd us. l ¢

Onfatag Efermatian The goal of this interdisciplinary activity- Grades K-2 This book presents topics related to

Ereryday Leaming Corporation based program, developed by the Human 199 watching the weather, including the

PO 812960 Biology Life Sciences Curriculum Project Adtier: Minda Astoe a5 Ay 040 | 1 o for weather prediction, how certain

(12)540-0210 /Foe 31 5405048 |  at Stanford Universicy, is to engage middle Orderteg Information types of weather are measured, and how

mm& school students in science activities that ynict i weather patterns are observed, Each book
encourage careful decision maldng in their Oystal Lk, L 60039 in the series explores a weather condition

gsg J?’ “hudent tmw(z:um own lives. In this urit students study how %—n‘s&'}&m 540219 and how and when it happens, as well s

Note: Cantact v, ¢ for quantity the brain functions as a control center for Emaii Helnemanninfo@HlLcom how e, plants, and animals k

discounts. - ) , plants, live

$53.80 pe cizssroam st comdur:gxg essential ﬁbzkoafms and F10.82 o0 book gy b through different kinds of weather. It also

Not includes 25 Singia-trte studant responding to sensory I rary ains why it is im) to watch the

texta and 1 teacher's quide. encourages students to use this informa- s zlﬂw‘, who does !‘mﬂ“’ book

tion to make good personal choices to

protect and make the most of their nervous system function. The teacher’s
guide contains an overview of the lessons, suggestions for methods, assess-
ments to use or adapt, and activity guides. Interdisciplinary connections,
enrichment activities, and reproduble student activity pages are provided.

The student book contains

informaticn, directions for the activi-

ties, and questions to help students review, evaluate, and apply the chapter
concepts. Students learn that the brain is the most complex matter in the
universe, consider how the human brain capacity is different from other ani-
mals, and study how electricity is involved in nervous system functions. The
students are shown how the neuron works as the functional unit of the ner-
vous system and how the environment can affect that system. A glossary is
included in both books, Also available from this series is Breathing, which

md'ltopnsaswhnaredd:yat
right means, what a rain gauge is, and what weather balloons do. Throughout
the book, students are also introduced to explanations for the weather facts
behind weather startes and how things that happen on Earth can change the
weather. The book i (llustrated with large, full color photographs that depict
enmplafmmmmdd\emldmdxowdiﬂ'cnmcounuiuanddimam,
ardmﬂitcphmofmm.Aghsar)zaﬁaofmggs&dradhgs,mdm
index are included. Also available from this series is Wind, which presents
the causes and effects of wind, such as what 2 hurricane s, where the windi-
est place in the world s, and how lions use wind to hunt. (Author/YK)
ENC-015885 & ENC-015886

introduces the mechanisms of the respiratory system and the factors that Primarily Earth
influence its efficiency. In this unit students explore links between nature and AIMS activities.
their own breathing system to solve problems and answer questions such as:

What is an Adam’s apple? and What do first- and second-hand smoke do to G'r:ﬂas K-3 This book mﬂ;lm hﬂld"z; activities that
the lungs? (Author/JR) ENC-016031 & ENC-016085 " encoursge students to use their senses to
et m Autr: Evatyn Hoovr Sherf Mercer mah‘?l;gseervations leading to a better

Promises & Perfls of Biotechnology: Genetic Testing Ordering irormation understanding and appeeciation of the
wWinaing Your Way rhtougn ONA Sgr?;: 5,8?3;?3” Fountaon Oéers warld around them, The serics integrates
Frusno, CAG3747 mathematics and science with other cur-
Grade 10 and up This video and teacher’s guide, designed e P16 riculum areas including language arts,
mc proisct Gracior and pxecutive for high school and coll.ege biology classes Toll-fren; (388) 733-2467 soclal studies, Physigl education, art, and
produces, Valk T MeDougt as well as public education programs, $18.98 per activiy book {paperbeei) music. Twenty-three activities are catego-
Ordering Informat prvvidcsinsightintoﬁiepersxnl, profes- B 3 S rized into xcﬂmdcﬂlﬂx’gmth&;e
Cold Spring Harbor Laboratory Press stonal, and ethical fssues in human genet- wm“(,mwﬂm“"a Scleroe geosphere, hydrospher; and the atmos-
e o’mm"“m“ o fes and genetic testing, The vidco high- ﬁemm %m‘m phere. Each section provides backgroind
Painview. NY 11803 lights two cases, one invalving Wcu"gmd" y information to help explain that portion
18 01500/ Fex SO0 | Huntingon's discase snd the other, rni of the biosphere. Fach activity lists the
Emal: cshpress@csiLon ial hypercholesterolemia. Viewers can hear key questions, corresponding standards, and integrated disciplines as well as
wwcehlorg the conflicting factors related to the dedi- the procedures and materhals. One activity in the &re section asks stu-
$70.00 per vidzo and teacher’s quids sion of whether to find out if a person is a dmumotxermmﬂm@!am}dpdlmseethnsoﬂﬁnndcﬁmmaﬂ

cartier of an incurable genetic disorder.

The processes involved in genetic testing such i electrophoresis and poly-
merasc chain reaction (PCR) are discussed. Geneticists are seen analyzing
DNA in the lab, conferring with patients, and educating the publicabout

genetic disorders. The

of the Human Genome Project arc outlined, and

the issue of genetic discrimination is explored. The teacher’s guide contains
ions to be answered before and after viewing the video. Seven activitles
are included to help students understand the biological and personal aspects

bits of rock and things that were ence living,'lhewu:hersmgivmbuk-
ground information abott the composition of soil and dlassroom manage-
ment tips. Students record observations in booklets midé from reproducible
handouts in the book, As an extension, studerits see what happens when
ruuksmphoadhamnmdvlgavudyslukm.Mcompareﬂxdrexpcri-
mental results to what happetd to rocks exposed to wind and water. Tables
elsborate how the Project 2061 Benchmarks for Science Lierecy, National Science
Education Standards, and National Council of Teachers of Mathematics

(NCTM) Standards are met. Reproducible handouts are found throughout

of genetics disorders. In one activity. students rdfle-play to explore the dilem-
the book. A bibliography is included, (Author/JR) ENC-015921

mas of testing for latc onset disorders. Handouts, related resources, and a
glossary are included in the guide. (Author/ JSR) ENC-014556
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Water

Grades 3.4
199

Publisher: Lawrence Hal of Science,
University of Cafornia with
Ercyciopagdia Briannica Educadonal
mmmgﬁmmnmﬁdmmtm
Author scripled by Sve Jagoda; devel-
aped by Lawrence Hall of Scienco

QOrdsring Informafien
Delta Egucation. inc.

PO Box 3000

Nastu, KH 03061

Fax (800) 2629550
Toli-ree: (800) 442-5444
www.delta-ed.com

$A89.08 pec compists moduie
Kit, vid3o, and quide)
1,80 pet teacher preparation video
and guide

e GO s st sasia CDEE

Sose

FOSS is an activity-based clementary cur-
riculum designed to provide students with
sdlence experiences that are appropriate
to their cognitive stages of development.
The series consists of instructional mod-
ules organized under four topic headings:
Life Science, Physical Science, Earth
Sdence, and Scientific Reasoning and
Technology. This Earth Sclence module
comprises {our activitics in which students
investigate surface tension and density,
freezing and expanding, evaporation and
condensation, and water quality and the
water cyde. The videotape provides an
overview of the equipment and prepara-
tion required for each activity, then takes

viewers into the dassroom to sec students at work with the materials.
Students become familiar with the propertes of water, discovering ways to
alter surface tension and exploring factors that change the rate of flow down
an Inclined plane. Students observe what happens to water as it is heated,
cooled, and frozen and investigate the phenomena of evaporaticn and con-
densation. They also test water samples using their senses and chemical indi-
cators and simulate the narural interaction between rainwater and two carth
materials, gravel and limestone. The teacher’s guide contains an overview of
the module, a set of activity folios, end duplication masters for the student
cheets 2s well asa reference list of additional readings and videos. Each activ-
ity folio provides an overview of the activlty, a list of science concepts cov-
ered, background information for the teacher, materials lists, advance prepa-

ration notes, and step-by-step

on learning center cards design

pmccdm'c.'l'he procedure is also summarized
ed to help parent volunteers work with the

students, An equipment kit is also available. (Author/LCT) ENC-015805

Hidden in Rocks

Scrence Seekers Senes &

Grades 5-8

2000
Author: Tom Snyder Productions and the
American Mussum of Katural History

Orgering leforsation

Torn Snyder Productions, Inc.
80 Coctidge Hifl Rd
Watertown, MAQR172

Fax (517} 9266222
Toll-free: (800) 3041234
W 12aciTSp.0oMm

$T8.96 per CO-ROM (Machndows)
with teachar's guids and paster
umwwmamas-
counts, sits Beensa for mofiple COS,
00 hands-on optronal science Kits.

This CD-ROM package features an inter-
active and game-oricnted format, in
which students s.arch for potential fossil
sites in a remote area of the world called
Vastland. Science Seekers is a series of
CD-ROM packages that combines multi-
media, cooperative learning, and hands-on
activities to engage students in core sci-
ence content. In each Science Seckers
title, students role-play a team of science
problem solvers on a special assignment.
Through an introductory video, students
receive a message from the Center for

Scicnce Seekers that sets up a problem they reed to solve, Sturdents then
work away from the computer in cooperative teams, using information
sheets and han.i:-on activitics to complete a serics of questions. This CD-
ROM package includes a CD-ROM, Satellite Imagery Posters, and 3

Teacher’s Guide with a complete

set of reprodudble student invesdgation

sheets, Science Labs, and Satellite Analysis Loé. where students can make
R

notes and guesses about the sites. This CD-
dents' investigations, during wl

M consists of five steps of stu-

hich students rescarch information to help

them achieve their mission. Each investigation takes about one class period
to complete. In addition, there is at least one science 1ab associated with cach
investigation. All that stuclents have to wark with arc satcllite mages of six
possible fossil sites in Vastland. To pick the best fossil-hunting site, students

n 2
<%

must learn all they can about landforms, rock types, plate tectonics and ero-
sion, and also discover they can use the satellite imagery to help them solve

their problem.ﬁmghout the

topics through text, video clips,

mfourmpt,m:dmulmmabomrelmd
and lab activities in order to continue their

investigations and ultimately choose the best location to find fossik. A video
reveals whether they have chosen the correct site. In the final step, students
hear how a team of paleontologists from the American Mussum of Natural

Histar® is actually using satellite imagery to huot for fossil sites in the Gobi

Desert in Mongolia. (Author/YK) ENC-016702

Solar System
interfact Series: The Book and Disk That Work Together
Grades 58 This CD-ROM and accompanying text
57 provide information about the solar sys-
Peaeh: Mo Sk .10 W3 | o rgugh an llstated book and fnter-
Rathor: Two-Can Publishing Ud. active, multimedia activites, Students can
Orforing tatsrmation read about the solar system ind apply the
Plctn Lageluct readings to games, puzzles, and experi-
Piitsturg, g‘ % fents on the CD-ROM, The book fea-
fax tures ditailed Facts, colorful photographs
] _m t] L]
oo andhlstorlalm bk of sty
o . 13 well ai a glossary and an
%ﬁm‘“““’ WS | . e The book i structured in bwe've
publisher sections in which students discover the
it planets and their relationship 1 the Sun,
learn how the Smpruvidcsuswid!dxemexgyweneed,mdd!mer&xe
unusual features of the planets. The matn menu of the CD-ROM features

mxcdomhdﬁdkxgkocmmegafaaﬁndhgmm;
HemCommdmComet,whmstudenumnﬁmwhyoometsb\rnmd
whatpeoplehmd’:oughtofd’mninthepast;mdShunleSeaets.inwhidl
students explore an interactive space shuttle to discover how its parts work,

The Time Line shows how our

understanding of the upiverse his changed

cut history; Out of ThisWorld features some cosmic s and
v

Lost in Space features a

iz on the solar system

. Meteor Madness is a quiz

in which students can save Earth from a storm of meteorites by answering
the questions correctly. {Author/ YK) ENC-016708

The Topsoil Towr: The Hands-On Test Kit & Mini

Curriculum for Exploring Sofl

Grates 58 mnquu}m%mmm
Bl |t
mﬂm ::ndof mi?u:ﬂwm.
T e | e e s
Emal LaMote€5E@acl com

£53.10 por K

soil sctentists use to test pH, nitrate,
potassium, and phosphorus. Thé activities
for each test include a materials check
list, procedure, data sheets, and a word
scramble or crossword puzzie.
Reproducible masters of worksheets are
also provided. (KSR) ENC-002734

BESTCOPYAVAILABLE

w

Distributed by DynEDRS




Oceans Climate Explorer

FarthStation Library Courseware

Grades §-10
1% -
Asthor: EOA Scientfc Systems. Inc.

Grducing Wrtormatioa

EOA Scientific Sysiems. Inc.

181 Herring Cove Road. Suits 200
Haifay, B3P 1K9

(902) 4776336 / Fax (302 4778834
Tol-dres; (838) 656-8262

Emait salss@ecascentific.com
www.eodscisatific.comveohtms

$99.00 per CO-ROM paciage
(Mac/Windows)

This CD-ROM presents the scientific fun-
damentals of modern oceanography, cov-
ering topics of the physical, chemical, and
biological characteristics and dynamics of
the water planet. Each CD-ROM in this
series features lessons using interactive
multimedia such as satellite images, digital
video, and original animations on different
aspects of earth science. The CD-ROM
aims to give students an enderstanding of
the key processes that occur in the marine

environment. The main menu indludes four options: Topics of the Lessons,

presenting scientific information and theories; Movies, featuring movies and
andmations to enhance conceptualization of main lesson topics; Interactive
Exercises and Projects, featuring hands-on activities; and Advanced Topics
Appendices, designed for in-depth vesearch on such topics as chemical prop-

erties of seawater, types of waves,

and the ozone hole. Each main lessan pro-

vides ten to 20 screens, and each screen contains text along with a photo-

3 ,mda:ﬁmaﬁon,zswdhsani:w'acﬁvedcrdsc.Topics cov-
ered in the lessons include Structure of the Oceans, Ocean Heating and
Circulation, and Waves and Tides. Throughout the lessons, students learn
about how the ocean is composed of different layers, how sunlight causes the
oceans to drculate, and how remote sensing by orbitng satellites helps
oceanographers chart the oceans. Students also explore what causes waves,
tidal waves and tides; investigate what makes seawater such a special sub-
stance, capable of sustaining the great diversity of oceanic life; and examine
how Earth's atmosphere circulates. Also available from this series is
Astronomy Explorer, which presents what we know about the origin, evolu-
tion, and structares of stars. The CD-ROM features sections on how to learn
about the universe, showing how scientists have learned about stars, planets,
moons, and meteorites. (Author/YK) ENC-016510 & ENC-016538

Changing Shorelines *
FACETS Series

Grade 6
1

Asther: developed as 2 proiect of
Amedcan Chermical Society (ACS)

Ortering informaticn
Kendal/Hunt Pubiishin Compasy
4060 Westmark Orhe

PO Box 1840

Dubuque, LA 52004

Fex (800) 7720188
Tob-tree: {§00) 770-3544
whewkendasihunt com

$3.99 par student book
$15.99 per teacher edton

The Foundations and Challenges to
Encourage Technology-based Science
(FACETS) series of activity books for mid-
dle school students, designed by the
American Chemical Sodiety, provides
hands-on carning in science that involves
cooperative group inquiry and critical
thinking skills. In this module designed for
grade 6, students investigate what happens
where land and water meet on sandy
shorelines. Throughout the course of the
modale, students model and investigate

barrier islands; explore the effects of waves and wind on pardcle erosion;
and use laboratory work 2s well a8 library research to build 2 case either for
or against recreational developrucnt on barrier islands. A teacher's guide and
a stadent activity book are provided for each module. The teacher's guide
describes the objective and the time line for each activity, provides teachers
with background information, raterials needed, and illustrations and guide-
lines on how to run each activity. The student book consists of several activi-

ties with background informatir
Also available from this serica

procedure, and questions for discussion.
.od Substitutes, a module for grade 6 in

which students investigate s . of the effects of choosing to cat and cook
with food substitutes rather than their real counterparts. (Author/RA)

ENC-004953 & ENC-004943
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Water, Water Everywhere

Gredes 7-12
99
Astor: Gl Jacobson

Onderiag Information
HACH Orders

5600 Lindbergh Orive
PO Bax 663

Loveland, CO 80533

{970) 659-3050 / Fax (970) $69-2932
Tot-frew: (800) 2274224

Emaik csays@hach.com

wwshach.com

$24.95 per teaching package (spirak
bound, softcover)

Nota: Consists of 1 tazcher’s guide, 1 st
dent unit 1 referynce uit. Contact vendar]

for information on quantiy fiscounts and
ordering individual teds.

This corriculum kit features a range of
hands-on experiments using simple test
kits and integrates reading, discussion,
and hands-on activities that can be con-
ducted in the classroom or in the field. It
focuses on issues affecting water quality
such as pH and acid rain, groundwater
contamination, wastewater treatment and
water quality. This kit includesa
Student Reading Unft, featuring new
vocabulary explanations; Water Quality
Factors Reference Unit, describing chem-
ical, biological, and physical ateributes of
water; and a teacher's guide that contains
a selection of nine simple experiments, a

guide to field testing a local waterway, and supplementary activities. The
teacher’s guide also offers guidelines for reporting field test results to the
class, directions for writing the lab report, reproducible students’ work-
cheets, and exams and answer keys. Sample topics covered inciude measur-
ingdisolvadnxygm,dmnlpollu&m.deoliformbmﬁhww.
Each activity includes a statement of purpose, focus questlons, and back-
gmmdinfomnﬁon.aswelhsalistofmawﬁ!s.:tepbysteppmcedm,
and data sheets, Sample exams in the teacher’s guide inchude Stadent
Reading Unit questions, nmltiple choice vocabulary tests, and Parent Grided
Take Home tests. (Author/YK) ENC-016695

Stars and Stoiies
Bigger World Series

Erado 7andup

007
Adior: tawrence B. Bangs; Wikdridge
Softwara, inc.

Ordoriag informatisn
Widridge Software fac.
Wikiridge Farm Read

PO Bax 61
Newark, VT 05871

Fax: (B02) 467-3442
TolHroe: (658) 244-4379
www.wildridge.com/

mﬁwmwm
Nots: Windows version 21so avakabie foc

the sama price. Onder no. 67W-1-1-1500.

This CD-ROM provides a comprehensive
in the science of astronomy
seven rultimedia exercises, The
CD-ROM consists of Print Materials,
which are included on the disc, and
Multimedia Exercises. Print materials
include a textbook, a teacher’s guide, and
related to the major constellations,
as well as a student guide, an assipnment
checklist, and study questians with
enrichment problems’.m textbook pro-
vides reading material ipon which every
i ion of the CD-ROM ks based. As
students study each géction in the text:

book, the multimedia exercises help them understand and apply what they
have learned. The main men of the CD-ROM provides seven exercises, 2
slide show, a list of related Internet sites, and an explanation of connections
between astronomy and mythology. It also includes challenige tests that draw
ﬂwtmbookmdthenmlﬁmediaexcrdsa,pmgmsmpomdmmck
students’ progress through the multimedia exercises, and a glosaary. The
multimedia exercises further the work of the texts in involving students in
math and science activities related to understanding astroniomy. Exerclses

cover angle, rigonometry, raphing

, scientific notation, and three types of

motion (limear, rotary, and oscillatory). These concepts arc applied in such
activities as measuring lattnde and longitude; determining the distance to
and between certain stars; and investiating constellations and related myths.
In a sample project on motion, students simulste Verus's retrograde motion
by marking on the wall where Venus appears to be among the stars until a

n who is representing Venus has passed  person representing the
Earth. (Author/YK) ENC-D16720
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physics

Fun With Physics:

B TTR e e

Real-life Problem Solving for Grades K-3 )

Fun witn Physics Series
Grades K-3

" -

Aather; Sheri E. Bidwe?.

aditos, Cherle hormaw

Ordering iformstion
Conter on Education and Tralnirg for

Empioymest (CETE)

The Ohio State University

1900 Kenny Road

Columbus OH 43210

(514) 292-4353/ Fax (614) 262+1260

Tork-frea{B00) 8433815
WWWata.or

$39.98 par boox (spiral-bound,

}
Note: Also avafiablo 26 3 52t (with grada
-8 b00k). Crder # FWP K-8, $70.00

Standards: Benchmarks for Science
Literacy (1993); Mationad Sclance
Edueation Sandards (Decetnber 1995)

This book provides students with hands-
on sctivities to solve real-life physics prob-
lems. The book focuses on concepts and
process sklls that hav: been identified in
national standards and that are measured
by state proficiency tests. The book is
divided into three sections. The first pro-
vides information about how to start using
the ideas found in the book. The second
section presents irnformation and insights
about relevant learning theories and their
practical application, such as inquiry-based
learning, process skill development, and
gender equity. The Learning Activities sec-
tion is divided into physics categories:
simple machines, electricity, heat, and lig-
uids. For each activity section, the book
provides materials Lists, background infor-
mation, and procedures for activitles,
from engagement to extension. These are
accompanied by connections to other sub-
jeets and resources for teachers and stu-
dents. Reproducible student worksheets
and datasheets are also pmvid:d.'ﬂm

ices provide a variety of support
materials such as references, basic saen-
tific principles, and a matrix of learning
activities, proficiency outcomes, and
process skilks. Also available from this

series Is Fun with Physics: Real-Life Problem Solving for Grades 4-8, which
uses a similar format and content for more advanced students. (Author/YK)

ENC-014463 & ENC-014462

stand how changes in their arm and leg positions rclate to specific maneuvers

and laws of physics, They make
age velocity, terminal velocity, an
standards, and integrated disciplines as wel as pro-

cedures and materials. Reprodacible pages are found throughout the book.

questions, corresponding

mathematical calculations to determine aver-

d glide ratio. Each activity lists the key

On the video, teachers can find additional technical information, such as

how to set up the computers and

graphing calculators involved in a comput-

er-based lab, (Author/JR) ENC-016167

Commumication
Active Physics Series

Grades 8-12
19
Aather: Arthus Bsenirah

Gridertag information

TS ABOUT TIME Inc

84 Business Park Drive, Sulte 307
Admonk, NY 10504

Fex (914) 273-2227

Toltree: (838)

Emait

wwwelis-adout-Sme.com

$38.95 per teacher’s edition (paperback)
Nots: tratertals and
resource packages aiso avalabls.
$14.95 per studen toa (paparback)
Nots: Cantact vendor for disoount infor>

Stadorts: National Sclnos Educaticn
Stindards (Decernber 1995)

This curriculum module presents the
physics of nrusic and long distance com-
municstions. Active Physics, an activity-
based curriculum with limited math and
resding skills prerequisites, is designed as
an introductory physics courie for high
school students, or ad alterfiative for
those who would not nérmally enroll tn
phystcs. Each module in the course uses a
thematic approach in which stodents
learn about physics as they explore issues
inSpom,Medldne.Home,
Trmportaﬂon,andhedlaiom. This
modute contains three that focus
on the applications of sound and light,
wave theory, and the electromagnetic
Each chapter presents students

spectrum.
with a problem or task that they will complete using the knoiwledge they
gain in the chapter. Smdumbeginﬂwmodulebymgadhk'yw observe
,perbdicmdmndingm,mdw establish the relationships among
wavelength, frequency, arid speed of the wave. In other activities, students
Jse waves to communicate by creating a simple code of phlses to send mes-
sages; explote the usc of pixels in binary coding and electronic images; and
explore the Doppler effect through an experiment in which they toss an
osdllator embedded in a Nesf ball. The activities conclude with reflective
readings that relate the activity to the larger challenge, homework problems,
and extensions. The teacher's guide provides an overview of Active Physics
and fts correlation to the Nasional Science Education Standards (1995). For each

Gravity Rules!
AIMS Activities chaptar, the guide provides a chupter organizer, a summary of physics con-
addrmd.mdequmtusﬁsmﬂasmmmd student pages,
Grades 5-12 This book and videotape uses the sport of assessment rubrics ,4 tradtional chipter test and answer keya. The compan-
e skydiving to study force and motion. The ion vid demonstrates how to carry out each activity b the dassroom.
Ay ot G, P | yideo portion of the package provides e (Author/LCT) ENC-015868
Johann Weber, Jim Wison; executhve dents with footage of people skydiving
prodoces, Ronid Koop and instrument readings within an air-
plane in flight from which they collect
%ﬁw Foundaon data. The data are then used to compute a
Frosna, CA 937‘/'@( (559266696 ical characteristic of a real-world
oher oan et object. The standards:based, hands-on Soda Science: D and Testing Soft Drinks
vk activities in the book use paper models to Boston Children s Museum Activity Book
$16.98 per activiy Lok (papertack) duplimtc what the students obsesve on
wﬁ:&ﬂ (0:"1’1 v;d:?u';l)"!:: the video, The serics integrates mathernat- Grades 3-7 This book contalns recipes and experi-
T~ 0606 ics and science with otlier curriculum 17 ments that introduce students to the
o Secrce areas including language arts, sodial stud- Aaer: Bt trome chemical makeup of soft drinks as well as
Vterzey u‘g;m;":,m fes, physical educadon, art, and music. (Rgichig Wntbrmation to some of the chemmical techniques used
Edvcamon Snguts (Decamber 18965 | Both the video and the book exphain the e gl P to runufactwe them, The book is divided
Sondas (1989 design of the equipment and the instru- Scranton, PA 185124621 nto four sections that three dif-
ments that the parachutists and the pilots ;m}ﬁ v ferenit aspects of soda pop. The first part
use. Students explore the mavements tht the parachutists make to under- WO CEEAIONTON.Com presents a serics of Investig-tions that
$14.83 per activhy book (ardeer) B )
] v encoy N BESTCOPY AVAIIRLE b
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SODASCIENCE|

e 0 et sorToumes | STOW how colors and flavors are extracted
from natural materials. Each experiment
includes directions for taking samples at
intervals throughout the process and sug-
gestions for compering them and organiz-
ing the data. The seand part of the book
presents three methods for adding fizz to
soft drinks through yeast fermentation,
adding sodium bicarborate, and dissolving
carben dioxide gas into water. The third
section provides systematic stratcgiéx to
help students combine ingredients to
make their own soda, This section also describes how to design a survey to
test the recipe on other people, how to collect the data, and present it in
charts and graphs. The fourth part deseribes how the ingredients in commer-
otal sodas can be measured and helps readers compare their home product to
commercial drinks. Each experiment begins with an introductory discussion
and contains a list of household ingredients, 2n {llustrated procedure, and
suggestions for other experiments to try. Additional scientific information is
provided at the end of each sct of experiments. (Author/LCT) ENC-016480

Chemistry With CBL: Chemistry Experiments Using
Vernier Probes and Sensors with the CBL System and
T1-82, 83, 85, 86, 89 and 92 Graphing Cadlculators

Grades 9-12 "This lab manual and accompanying soft-
199 ware provide 36 chemistry experiments.
msﬂm&ww All of the experiments incorporate the
Texas Instruments (TT) Calculator Based

Verier Softvrars Laboratory ZBL) System (not included)
momm and Vernier sensors, which are used to
(503) 222-2209  Fax: (503) 2772440 collect various kinds of data. These data
Emait orders@vemizrcom are then retrieved directly into a T1 greph-
el om ing calculator (not included) so that stu-
ﬁﬂapﬂ book wih 2 disks (1 each, dents can generate graphs, analvze the

) results, and model the experiment. The

ments cover topics in endothermic
and exothermic reactions, fractional dis-
tillation, and energy content of fuels, in
addition to chemical equilibrium, add
base titration, and lead storage batteries.
Each experiment includes student hand-
outs with instructions as well as a
teacher's information section. The accom-

g software contains the word pro-
cessing files for the student handouts and
the CHEMBIO data ccllection program
for the Tl graphing calculators. The stu-
dent sheets indlude sections on back-

d information, set up diagrams, and detailed instructions on how to
Sse the T1.82, 83, 85, 86, 89, and 92 graphing calculators and the CBL, as
well as data and calculation sheets, The teacher's information scction that fol-
Jows cach experiment has sample results, answers to questions, directions
for preparing solutions, and other helpful hints regarding the planning and
implementation of a particular cxpcn'mcnt.th the acoompanying Vernier
software, students can collect data using probes such as a temperature probe,
a Pressure SCRSOr, a voltage probe, and a colorimeter, The software also
crables students to download activity programs and sample data using the TI
Graph Link software and cable package (not included). Appendices provide
informaten zhout huw to calibrate prohes, how to use the T1-82, 83, 85, 86,

-+

-

-

and 92 graphing calculators with the CBL system, and how to use the
Vernier Graphical Analysis software with the CBL. Also available from this

series is Phyrical Science with CBL: Physical Science

Experiments Using

Vernier Probes and Sensors with the CBL System and T1-82/T1-83 Graphing
Calculators, This resource provides 40 physical science laboratory activities
that cover topics in properties of mutter, simple machines, and electricity
and magnetism, in addition to chemical reactions, acids and bases, and
energy alternatives. (Author/YK) ENC-016094 & ENC-016092

ChemMatters

Grades 10-12
1998
Aafer: Amatican Chemical Soclety

Onieriog informatioh

American Chemical Soclety (ACS)
Department 1195

1158 16th Strest W
DC 20038

Washington,

(8009 209-0423 / Fax (202) 872-6067
Yott-freer (800) 227-5558

VW

$10.90 per geoeral sabscripion
$4.80 pes subscrition to tFachars gude

istry affects our bves. Many

LS

This magazine and accompanying
teacher's guide contatns four ChemMauers
issues from October 1998 to April 1599.
ChemMarters, a chemistry magazine, is
fssued four times s year for chemistry
students by the American Chemical
Sodety. Ckmllmexplorathebasic
dxmim-ybdﬂndmmmudalmdoon-
smuproducfsdndugharﬁdu.pnzdu.
and cartoons. Each fssue features artidles
that desdnstrate bow chemistry is all
areund s and tells stories of how chem-

fsses also contain a section on Mystery Matters

that describes real-life mystery stories solved through chemistry. Sample

topiuincludebowtomkethemﬂ'eineoutofcoﬂ'eeudng

supercritical fluid

extraction, the development of blodegradable polymers, and the chemical
components of the colors produced by fireworks. The teacher's guide pro-

vides an overview of each article, a sample lab activity with detailed proce-
dures and review questions, and ideas for further investigation. (Author/ YK)
ENC-016648
Chemistry in the Marketplace
Grada 10 and up “This text provides students with every-
1O et - dy chemistry information to help them
Author: B0 Seftnger cannect the theoretical with the familiar.
Ortacing e The book features sample experiments
Avoarian Chmia Skt (A0S and demonstrations :ﬁq&uiuﬁfy the
toplc, interesting ancodotes, an exercise
ms?c‘zg;e - questions. It akso fedtures critiques of
(000) ROS-4Z3  Fec (202) 672 ‘ misconceptions of the green-
tn s ke b fect the e Ly viabli
tyof as a motor fuel. The textis
.08 o ook G sructured in 16 chapters that provide an
ieroduction to the langaage of chem-

istry, an approach to toxicology and risk assessment, and chemistry in the
kitchen. Subsequent chapters explore chemistry in the gardeii, home safety,
mddxcdmnimyofmagy.umlludemnmmywdmdwithfood

irvadiation. tn a ssmple chapter
about what effect pasteurization

microwave avens are so efficient

ondmhktryhtbéhu:hm.mxdmtslum
has on the nutriesits in mifk, why
for cooking, and why dieting can be coun-

terproductive in terms of the metabalic rate of the bady. In sample experi-
ments, students demonstrate the existence of fron in breakfast cercal using a

mngmagnct,mdtutford\epmofmmhbyaddmgumuﬂdmpof

jodine solirtion to a starch solution

mdcfmmaphaofpomo.Anbcpand-

cd glossary and an index are also provided. {Author/YK) ENC-015982
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Probability

Probability Grades 1 to 2

“fath oy All Means Series

Grades-1.2

1998
Putlisher; Math Sctubons Publcations
Author. Bonrde Tank

Criering Informption

Cuisenaire Company of #nenca, Inc.
10 Bank Strest

PO Box 5028

Whits Piains, NY 10602

Fexc (600) 551-7637

Tol-free: (800) 2370313

Email: info@cuisenaire.com

voww cutsengire-gsp.com

$23.85 per book

$75.00 per kit

Note: Kt inchudes 400 cotor tles. two
color countars, 35 dica, 12 many pasieTs.
and color tes, two color counters and
dot dice for the overhead projectos.

Staadards: NCTN Currieutum and
Evaluation Standards (1389)
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This five- to six-week unit uses bands-on
¢s and experiments to help students
explore the likelhood of events, make
predictions about outcomes based on
data, and determine whether games are
fair, Each unit in the Math by All Means
series integrates the primary topic with
the rest of mathematics by including ideas
from other strands. (This unit on proba-
bility also incorporates idcas from the
strands of number, computation, geome-
try, and statistics.) Writing is incorporated
a8 an integral part of children's mathemat-
ics learning, Each book is comprised of
four components: whole class lessons,
enu activities, assessments, and home-
work. Menu activides aflow children to
work independent of the teacher in
groups, pairs, or individually. These activi-
ties do not build on each other, but rather
pose problems, set up situations, and ask
quadons.Wuven through each unit are
descriptions of what happened when the
material was taught to an actual class.
These vignettes provide a view of how the
lessons were organized, how children
reacted, and how a teacher responded in
one classroom, but are not intended asa
standard of what should happen. Ideas for
* informal and formal assessment are pro-

vided. Teacher materials include blackline masters, tps for calculator use,
samples of children’s work, 2 sﬁggcsted daily schedule, and a sample letter to
parents. Also available from this series is Probability Grades 3 to 4, which
pravides a broad range of problem-solving experiences. Use of materials
such as number cubes, spinners, color tiles, and two-color counters is
described. (Author/GMM) ENC-007727 & ENC-007728

Between Never and Always: Probability
investigations in Number, Data, and Space Ser-es

Grade 5

1998
Publizher: Dale Seymour Pubiications
Ruthor: Margis Singe, Gt Konol,
Andes Rutin

4350 Equity Orive
Columbus, OH 43218
Fax {800) 841-8039
Tofkdree: (877) 260-2530
www.Scorttarasman com

$23.2% per book

This teacher's resource book focuses on a
few fundamental ideas about probabiity.
The Investigations in Number, Data, and
Space series provides a complete Kto §
mathematics curriculum that offers
students meaningful mathematical prob-
lems emphasizing depth in mathematical
thinking, In contrast to the usual text-
book-based program, the curriculum is
presented through a scries of teacher
books, one foF each unit of study.
Reproducible resources for students are

provided, but the curricahum docs not include student hooks. Students work
actively with a variety of manipulative materials and technology. Between
Never and Always counams two Investigations. One takes five. one-hour

Visit enc.os; 7 ‘;2“‘

Distributed by DynEDRS

sessions, while the other takes seven.
Activities include pair and small group
work, individual tasks, and whole class
discussions, The opening pages of each
Investigation present a synopsis of cach
session, an overview of the most impor-
tant mathemnatical ideas that students will
encounter, and a list
of materials to gather. One Investigation
emphasizes how probability can be relat-
ed to games. n Sessions | and 2, students
lay 3 three-person version
of Rock, Paper, Scissors that is not fair. After collecting data, students
enuraerate all the possible ways for each player to win and discover the game
is indeed unfair. Groups then modify the rules of the game to make it fair.
In other sessions, students discuss games that involve chance only, skill only,
and 2 combination of the two. They are introduced to 2 new game, and class
mulnmusedmpmnptadismslonufwlutitmumforigsn:wbe
fuir, Homework assignments and extensions appear at the end of each
activity. A variety of cmbedded assessment activities are recommended
throughout. (Author/CMS/KFR) ENC.01 0725

Probability

Task Card Series

Grades 7-12 This book contains 28 reproducible st
198 dent activity cards to involve students in
Neor: o Harson the mathematics of chance and the science
mm womaton of analysis. Activities include counting,

A 1 of uency distributions. ts
m (503) 2655200 wark ine or {n cooperative groups to
100 ook (2 complete activities at their own pace.

100 par sehAy bk (58 Each student is responsiblé for a brief,
individual write up explaining the how

and why of the activity. In one activity, students flip a coin in a marathon bas-
ketball tournament and try to answer the question: s Heads or Tails really
the better team? [n another activity, students turn a cereal box into a penny
pinball machine based on Pascal's Triangle and determine the probability of
hitting each pin. Included in the book are answers to all questions on the
Task Cards along with suggestions for assessment and use of other sets of
activity cards n the series. (Author/ [RS) ENC-016124

“ﬂeasuﬂang‘«AJ:EEZE:i o

The Master Ruler
G:d“ 28 This twehve-inch, multi-lavered ruler is
s designed to help students ledrn the frac.
e Do ok toral parts of an ich and butd il
Ordortay lformseot using hall to one-sixteenth frich measure-
’?ng . ue ments. The ruler consists of five clear

; "

1 plstic lavers that are color coded and
190859780 Foc OO0 85951 | i tabbed for easy identifiation and
$5.80 per boct npmﬂm.&dmmlumdhycrlsmarkcd
ot Ruters am 2iso avasitia for to measure 2 different fractional part of an
mm&mm inch. All layers arc ittached with [lastic
mavon. rings and can overlay each other. Included

with the ruler s booklet with activitics

o7 BESTCOPY AVAILABLE
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that begin with elementary measuring skills and progress to more difficult
coneepts, such as equivalent fractions. in sample activities, students use the
ruler to measure drawings o? flowers growing in pots to the quarter inch, to
measure pictures of pencils ¢ the one-sixteenth inch, and to interpret scale
drawings and maps. All answers to the activities are included. (Author/|RS)

and a sample Jesson plan. Also found are analogous problems and extensions
into other content areas. Student materials include pictures of characters,
print copies of dats from the story, frame numbers of specific scenes, and a
story summary, The software disk provides an optional fimction that allows
viewers to select particular story scenes. (Author/CCC/JRS) ENC-01 3834

ENC-015648
Through the Eyes of Explorers:
From Paces to Feet: Measuring and Data Minds-On Math and Mapping
Investigations in Number. Data, and Space AIMS Activities
902“ 3 General information about the Graties 5-8 This teacher resource book introduces
Investigations in Number, Datz, and 194 mapping with interdisciplinary units based
Author:
mhamm Emw 5,;:,‘ ™ Space series is available on page 74.This Aothor:Shatdon Edckson on historical themes. The mathematical -
Russed book on linear measurement contains Almus Ed‘;ﬁmwhrm focus includes reasoning, measurement,
Ocdoring information four Investigations, each consisting of 0 Box 8120 and geometry in the real world, The AIMS
5'8""”‘“;;‘" Addison Wesley three to seven one-hour sessions, One Fsesna, CA 83747 series provides ini matheratics
I L e ing with Paces and (555) 2554094/ Fax (559) 255-6396 and sclence units for all grad jevels. Ui
gmmfxﬂy omm $ uc:;s:u g ths kst - late to oth axl ‘
o (GO0 841.6839 teps, empl measuring with non- ! activities can relate to other corriculum
it )(9771) 260-2530 standard units and amalyzing and compar- 189 pa acity bk (paper6acd areas including language arts, social stud-
W scottforesman.com ing different measurements. In Session 1, Stentarde: NCTM w,ﬁ” ies, physical education, art, and music. In
$25.25 per book students use baby steps and giant steps to 2081 (198) this book the activities are divided into
messure distances in the classroom, and in five units, The mathematical concepts of
Session 2, students compare the number the units grow progressively more complex, allowing students to enter the

of units that arc needed to cover 2 particu-
lar distance with different-sized steps. In
later sessions, pairs of students take turns
giving each other directions from one
point to ancther involving a number of
steps and turns, then focus on the advan-
tages of standardizing their paces for more
uniform measurements,
(Author/CMS/KFR) ENC-010490

The Right Angle

New Adventures of Jasper Wooadburv Series

Grades 58 This laserdisc with teacher's manual con-

;::m e tains the story of a young Native American
- Loarming .

Actnor: Leaming Technology Certer, who is challenged by her grandfather to

Peoowccﬂm.Vanmuan;'ml find the cave where a family heirloom is

Ortartng lnformation hidden. As the story unfolds, students

Opecat Data School Media learn about topological maps, triangles,

mg&"}: Sute 100 and the usefulness of geometry for mea-

(404) 2214500 / Fax: (404) 2214520 suring.Thc series is intended to develop

Toth{res: (300) 524-2451 problem-solving skills in contextual, real-

ooy
1ife settings. Each of the nine JASPER
$248.00 per taseriac paciage episoduismahscrdscandcomswith’
Standards: NCTM Curriculum and related teacher’s manual that includes stu-
Bnluzban Stanarss (1%65) dent materials and a computer software
disk. At the begirming of each episode,

students view a 15- to 25-minute movie from the lasendisc introducing the
fundamental concepts, the original story with characters, and the challenge.
They then view several sharter movies that present directions, questions,
and data. To solve the challenge, suadents apply mathematics concepts and
skills; in this Right Angle episode, for instance, stadents decode the direc-
tions to the cave given in the story, use their geometric knowledge to locate
the cave on a map, and prepare dlear and accurate directions for the rescue
squad o find the fastest way to reach the cave. The mathematics involved in
this activity includes whole nurnber, fraction, and decimal operations; ratio,
proportion, and percents; and similar trianglés. The teacher's manual pro-
vides an activity preview, an overview of the solution, teaching suggestions,

BESTCOPY AVRILABLE LY
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rmaterial at a leved that fs appropriate for them. Four of the five units begin
with historical context that deals with the mapping of the United States for
its westward expansion. [n a sample activity, students read a series of histori-
cal journal entrics and develop an itinerary of the travels of a fur trapping
cxpedition that occurred in 1832, From the journal entries, students caleu-
late distances traveled each day and for the entire trip, then determine the
path of fur trappers on a map. Through the Eyes of Explorers includes corre-
lations for each activity to Project 2061 Beachmarks and NCTM Curriculum
ond Evaluation Standards for School Mathematics. All activities come with
detailed background information, teaching suggestions, and dlassroom dis-
cussion questions, along with flhuwtrated student activity sheets and ideas for
extending the activity. (Author/JRS) ENC-016207

Measurement

Authentic Learming Activities in Middle School Mathematics Series

G;-aaas 638 The Authentic Learning Activities in

o Middle Schoal Mathematics series con-

Ordertng |fermation umslessonsdeslgnedtoapnu'ethc spirit

Bronan Kedly Publsting and intent of the draft of NCTM Principles

Burington, ONL7R 34 and Standards for School Methematics

(90%) 333-3259 (PSSM). Each book in th series addresses

%m;gmm com cne of the five content strands found in
PSSM. Part One of each book cutlines

ﬂ:u“égf mm;mm the mathemnatical underpjnnings, and Part

dor for tirher informafon "Two provides a brief Instruction on the
new content or approaches found in that

strand. Parts Three and Four provide two authentic learning tasks, each con-

of 2 set of four activities with reproducible work sheets. Each learning

task includes background for the teacher and detailed classroom instructions
along with an answer key and samples of student work. Measurement con-
tains student activities exploring the relationships among the arcas of trian-
gles, rectangles, parallelograms, and trapezolds. 1 the first unit, students
jotn Gulliver on his travels to Laputa, the land of mathématicians, Students
read brief, modernized excerpts froti Gulliver’s Farelt and rewrite 3 para-
phdmoonfusat}wmesd'm-dknetmmlahdthm-dmm&g-
ures. Students estimate and calculate perimeters and areas of triangles and
quadrilaterals shown on a grid and decomposc larger shapes into simple

= focus vei,nad —;;\\
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shapes such as right triangles. They then compute perimeters using the

- Pythagorean relationship and apply area formulas. In later activities, students
help the mathematicians escape the King's tax on right angles by transform-
ing rectangles into mpezoids of equal arca. This book includes a selected list
of rolated print and media resources and Internet addresses. (Author/ JRS)
ENC-G!14680

Number SENSE: Simple Effective Number Serse

Experiences, Grades 6-8

Number SENSE Seres
Grades 6-8 The Number Sense series is designed to
& it Metosh, B R promote reflection about numbers with
foetReys MR- | primary through middle school students.
Each volume is divided into six sections
Dtle Seymour Publicetions that explore the major components of
g“m‘:g“f"“ number sense: estimation, measurement,
Coumbis, OH 43218 and mental computation along with mult-
(200) 2273142/ Fax (800) 333316 | ple representation, number relationships,
L..M&, and relative size. The underlying philoso-
phy is that rnber sense is often devel-
0.5 or sy oo opedﬁ'omvisualcxpuimos.Tachcr

notes explain the intent of each section,
while each experience lists the nuraber
focus, provides the needed mathematical
background, and suggests ways to use the
activities in the classroom. Solutions and
extensions are provided. The book for
grades 6 to 8 contains 40 expericnces,
each broken into severa! five- to fifteen-
minute activitles. In one experience, stu-

age them to think about doing computa-
tions mentally and to reflect on appropri-
ate computational alternatives. The four
activities become prograsi'lely more difficult, moving fror the four opera-
tions to finding percentage. Srudents look at twelve similar computation
problems and consider whether each calculation-can be performed mentally
with case, with great difficulty, or in between. Students then pick which
computation in the set is the most difficult for them to do mentally and dis-
cuss their choioes, In an extension activity, studen's make up two new com-
pundons,onethathasytodommnllymdonet.hztishard.andexplain
their reasoning, All activities in this book are reproducible; references are
induded. (Author/]RS) ENC-016338

Pea-Sized Surgeons

EQUALS investigations Sertes

Grades 6-9 The Investigation Units series was con-
1M rerence Hal o Scinca. ceived and designed by the Investigations
University ot Gatomia at Besiciey Mathematics Curriculum Project as a part
Orgading foformaton of the EQUALS, 2 teacher education pro-
EQUALS Publations gram designed to help elementryand
m&mﬁ’gg sccondary teackers acquire mechods and

materials to attract minority and fernale
students to mathematics. The serics sup-
ports a proBlem solving 2pproach 0
Cont/i8 b organiz: mathematics; students work in groups,
and teachers use active assessment meth-

Bertley CA 94720
(510) 642-1810/ Feex (510) 6435757
Tol-res: {800) 897-5056

?&,‘ﬁ%m o 5 boots ods and incorporate a broad mathematics
curviculum presented to students ina

Staadards: NCTM Comcfum and

Evaiuation Stancerds

—

dents cngage in four activities that encour-

variety of contexts. Each unit has a range of entry levels that allow students
of varying experience to be challenged. The units integrate language, writ-
ing, and hands-on work in cooperative settings and are designed to be used
in bilingual or muldlingual sertings. Student pages are in English and Spanish.
Flea-Sized Surgeons is a four- to cight-week unit addressing the topics of sur-
face area, volume, and scale. Students build mathematical models to help
them question how scale changes affect measurements of physical propertics
(such s lightmess on fect, heat transfer, respiration, strength, and stability of
form) in animals and people. Also available from this series is Telling
Someone Where to Go, in which students explore the mathematics of navi-
gation in the spirit of the wilderness sport of orienteering, (Author/GMM)
ENC-008619 & ENC-008618

A Fractals Lesson for Elementary

and Middle School Students

math.rice.edul~lanlusifrac

Gmr::-” 48 ks This web site describes how to make frac-

A O Gttt and 1als by iterating within an equilateral tri-

Evatuation Standards (1969) angle. The goal of the site is to explore
mathereatics and to find real-life objects

similar to fractals, such as ferns, coastiines, and motuntains, The lesson plan is
designed so that students can work independently. Alternative assessment
methods are suggested. Links to other fractal sites are available by dlicking
the appropriate word or phrase. Winner, ENC Digital Dozen, August 1996.
(Author/LDR) ENC-002032

Infinite Windows Classroom nstructional Resources
Interactive Mathematics Serfes

Grade 8 The Interactive Mathematics series con-
1998 o Fostr, Sendl Gl 2k dists of 18 units that help students con-
Prics, Kay McCiain, Bamey Martinez, struct their own mathematical under-
Unda Dritsas standing by using activities, projects, and
Ordertng investigations in 2 pmb!em-solvtng. coop-
mmum erative learning setting, Each unit opener
Blackiok, OH 43004 ar B&cmofammguwhom;mﬂ\e-
(614) 830-1111 / Fax (B14) G501 matics in a real-life situation.
:ﬁ:msu-m thominﬁw-mw;e:umt:dainmg
per Kt activity-based matertals for ntroducing
mm Wm iteration, fractal geometry, and chaos the-
discussion ory. The unit is introduced with the story
%"“f-&mm mﬁ? o?a saccessful student with high aspira-
lsher for addtiond orderiag coSars. tions who was killed [n an auto accident.
Stawdart: SCTW Cumtcalurm and Students complete seven activitics and
two investigations in which they explore
reflections with mirrors and
creste fractals by folding and cutting
paper and by plotting random mumbers.
They also use computers to investigate
chaos theory and fractals. In another
activity, students apply chacs theory
through a simulation of the spread of a
forest fire using a probability factor, graph
paper, and throws of a number cube to

simulate changing wind patterns. Included
in this set of material . arc the student text
pages, lesson plans, raterials for home-

79%  BESTCOPYAVAILABLE
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work, a letter to parents with 2 family activity, and suggestions for assess-
rent. Hardcover student texts are also available in Spanish. (Author/JRS)
ENC.011580

Fractals: Exploring Its Simplicity, Beauty,
and Mathematics
www.best.com/~ejadljavalfractals

Grado 5 and up “This web site is maintained by Jacobo
Kb Jacobo Buavely Bulzevsky, an electrical engincer and math
hobhyist. The site presents informaticn

and interactive Java Applets on 11 types of fractals and the mathematics
behind them, Graphics show how each type of fractal is generated, then
Applets help students visualize the iteration rules by allowing them to per-
form each iteration at the touch of a button. For example, in the Koch
Snowflzke Applet, students are shown a line. By clicking a button, students
see how the line is changed after the first iteration; students can then per-
form successive iterations until their computer runs out of memory, After
producing the fractal, students are asked how the number of iteratons
relates to the number of line segments in the Koch Snowflake, Students are
also piven information sbout fractal dimension and other fractal concepts,
such as the initial conditions and the algorithms that determine their shapes.
To encourage student exploration, the site has windows that hide answers to
the questions, These windows cannot be opened without a password, which
teachers can receive from the webmester. (Author/RMK) ENC-013353
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The Graph Club with Fizz & Martina

Gradas K-4

1 This CD-ROM Is designed to help stu-
Aatec: Paogy Hedy Srra dents develop it ability to interpret
mo’;m be and to use graphs to communicate
£0 Coolitge Hal RS information and solve problems. The pro-
mt’?%n”?{& 02221272 ¢ | gramis intended to assist students in mak-
Tol-tree: (B00) 304-3754 ing the transition from gﬁyhmg with

W teachts” wom manipulatives to graphing in the abstract
$79.96 par CO-ROM paciags and to help them understand the relation-
Note: Network versions and she leznsind | - ship between different representations of
mmmmm the? same data—for example, picture

e type and ik o CO-ROM graph, bar graph, line graph, circle graph,
Standarde: NCTH Cumicuum and and table. Students learn that data come
Evalvation Staadards (1569) from manty sources and that they are used

for a variety of purposes. EXPLORE
mode generates a pair of graphs that lets students investigate graphing in an
open-ended environment, MATCH mode generates a random graph and
challenges students to creste  different type of graph representing the same
data, CREATE mode permits students to enter collected data for graphing.
GUESS mode encourages critical thinking sklls and helps students to under-
stand that there are often many good answers to a question. Other opticns
llow students to label and cven write sbout their graphs in a text box. The
teacher's guide includes blackline masters of sample graphs and activitles as
well as suggestions for how to introduce and assess graphing concepts in the
primary grades. {Author/LDR/GMM) ENC-014421

Survey Questions and Secret Rules:
Coflecting and Sorting Data

investigauons in Numbper, Data, and Space Jeries

Grade 1
13

Publisder: Dala Seymour Pudlications
Author: Tracey Weight, Jan Mokros

Data Explorer

Gradas 4-8

1908

Author: désiqn, Lols Edwards; engineer
1%, Infonmiation Technology Design
Assocaiss '

Ordetng information
Surburst Communications, inc.
101 Castieton Street

PO Box 100

Plessaniville,

, NY 10570
(814) 747-3310/ Faxe (914) T47-4109
Tolh-roa; (600) 321+7311
Emali:

wwwsunburstairect.com

$99.98 per CO-ROM paciage or 10 CO-
ROM Lah pack

Note: Piezsa contact vendos for fusther
irformation and for system requirements.

See a general description of the
Investigations in Number, Data, and
Space Series on page 74, This book, which
focuses on understanding, categorizing,
and representing data, contsins four
Investigations. Each includes three to six
one-hour sessions, One Investigation,
Birthdays, cmphasizes becoming familiar
with calendar features as well as grouping,

" destribing, and ordering data about birth-

days. In Session 1, students use calendars
to make cards showhgd:drbirdxdaw,
then organize themselves in groups
according to birth month. In other ses-
sions, pairs of students try different ways
of crgantzing the class birthdsy data, and
the whole class listens to a moath-by-
month story and then creates a group
timeline to tell a similar story over one
year. Recommendations for hamework
assignments and for extensions appear at
the end of each activity, and various
embedded assessment activities are rec-
ommended throughout,
(Author/CMS/KFR) ENC-010481

Ths CD-ROM allows students to create
and administer surveys as a form of data
collection and then anolyze that data
graphically and with basic statistical tools.
The survey tool allows students to create
multiple-choice surveys that can then be
administered online, As the survey is
completed, results are stored in a spread-
sheet, The data analysis section allows stu-
dents to explore data from their swveys
or from other sources, such as the exam-
ples included on the CD-ROM. Students
can analyze interval, numerical, or cate-
gorical data using many types of graphs,
including scatter plots, box plots, pie

charts, histograms, and stem and leaf plots. Data Explorer also calculates
basic column statistcs for mumerical data. Each time 8 graph is produced, 3
menu specific to that type of graph allows students to do further explo-
rations. Forhuunce,ondmnttﬁplot,m:dmtshzvetheopﬁonof
including a least squares fitted line or lines having formulas entered by the
students. A notebook feature allows students to record cbservations as they

look at a graph,

or survey, The teacher's guide includes a

spreadtheet, i
deu!ledmofaﬂofﬂnfunnucfdmw&wmasweﬂuancmnon

teaching dats analysis that provides suggestions of various activities. A refer-
ence section gives brief ja riotes and a bibliography of instructional
resources. (Author/RMK) ENC-013370
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Data Analysis, Statistics. and Probability
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Grades 6-8 | The Authentic Learning Activities in
| Middie School Mathematics Series is

7000
Auther: Brengan Koty described on page 75. This teacher

Infarmatian resource book from the series contains
2122 Highview Orive activities that challenge students to use

Burtingtan. O L7R 34 il ine i
oty $36:3321 P (05) 3955104 data and probability to determine if the

Brendan Kelly Publishing l
|| African clephant will become extinct in
]

veww.rencnketypublishing.com :

£18.95 persciviy book (ppeb2ck) thd.r hfeufne and to'decide if t.hc World
Mot Bul ancig avalabie. Conact ven | Serics is rigged. In the first unit of the
ot for s ifurrsson. book, students estimate the number of

clephants in a herd using an aerial photo-
graph on whicha rectangular gridis superimposed. Students count the num-
ber of animals in a random selection of rectangles and estimate the number
of elephants in the entire herd. By pooling their results, students learn how
the estimates become more accurate s the sample size is increased. Students
use appropriate graphs to show various informazion about elephant popula-
tions. Finally, they visit web sites to investigate opinions of Africans about the
ivory trade, then write a report with quantitative information to support or
refute the assertion that the African elephant will become extinct in the stu-
dents' lifetime. The book includes a selected list of related print and media
resources and Inter..et addresses. (Author/JRS) ENC.(16681

Data: How Do You Get 1t?
Math Vantage 1995 Seres
Grades 6-9 The Math Vantage serics aims to motivate
1998 pre-algebra students with high-energy
mm Hathematcs 1nd footage of real-world situations illustrating
Ordacog sformation key mathematical concepts and applica-
Great Phains Nationas tians, This videotape, the first in a four-
P B 0t tape unit, introduces students to the study
{402) 472-2007 1 Fax: {800} 306-2330 of statistics; the emphasis is that data col-
m{": %L’gu‘““ « | lection and analysis are important skills
qmqvm for modern life. The tape shows how sur-
. observation, analysis of records,
g;go pﬁr"w?oo msexpcﬁmmtzﬁon uy'e uscdp;:- data col-
55,00 per taachers quide lection. Examples include how 2 survey is

e ooxmct:li‘f to gather data about the
) - ) of different toothpastes, why the

DATA .. mﬁm of traffic patterns is an impor-
ANALYS[S tant source of data, and how past records
oy | wenTeER.Eoare helpful to a women's college basket-
: UNIT "} ball coach when making game playing

Ny dedisions. The material also shows how

experimentation in a controlled environ-
ment can be a source of useful data. In this
segment, a sclentist describes how 3 repli-
¢ of minnows' river environment is used
in experiments investigating the relation-
ship between an independent variable, a
predator, and the survival of minnows, the
dependent variable, Another segment of the video illustrates how data result-
ingfmma'asht_estswithdmnmitsareusc&bydvi!mginecrsto make safety
recommendations. A teacher’s resource book includes lesson plans, assess-
ment ideas, and student worksheets. (Author/]RS) ENC-014557

Statistics. Polls: What Do the Numbers Tell Us?
www.learner.orgfexhibits/statistics

This web site, part of the
1967 o ot BN Rasch, | Annenbtfrg/ CPB Exhibi.ts Callection,
Hanmy Thaggert, gt managers, Linga | OPeRS with a four question survey about
. 8raon, Jennder Fieming i the visiter's vicws on the polling process
and what the visitor luoks for ina political
candidate. The site then follows a year in a fictidous election campaign and
offers an inside look at the mathematics behind the polls and the news heard
everyday. The information is designied to answer the question, What do
polling figures mean and where do they come from?The site, with politically
related vignettes as background, describes the use of such statistical tools 25
random samples, margins of errors, and confidence intervals, Included is a
Java Applet to help students understand confidence intervals. Also found are
Janations of the sources of survey errors and of how numbers are used in
daily Ufe for such things as taking a census, evaluating climate data, and cal-
culating income-related information. Links to related resources and the
results of the initial survey are also provided. Winner, ENC Digital Dozen,
November 1998. (Author/{RS) ENC-013626

Grade 7 and up
1597

Rice Virtudl Lab in Statistics

rut rice.edul~laneirvis.html

Grads 9 and up This web site offers statistical content for
Puilsher: Rice Universty high schoo} students. It includes an online
Autver; David Lane

college-level statistics textbook and links
to other statistics resources on the Internet. java Applets demonstrate statis-
tical concepts including mean and median, confidence intervals, and regres-
sion analysis. Case studies offer examples of real data from research studies
along with analysis and interpretation. One case study, Instructor Reputation
and Teacher Ratings, addresses the following question: Does an instructor’s
reputation affect ratings of the instructor’s lecture? Statistical toals applied in
this case study include boxplots and stem and leaf displays, two-sample t-
tests, and analysis of variance. (Author/JRS) ENC-014001

Addison Wesley Longman Intermet Projects
for Elementary Statistics
hepg.awl.commreisle_ipm]ectslindex.hrm

Grade 10 and up This web site is designed to complement
chapters in an Addison Wesley elementary

Putitster: Adsoh Wesiey Longmaa

(AWL) (Raading, mwm statistics textbook, but it contains project

Author. Tim Amold activities that are useful to anyone inter-
ested in statistics and in exploring real-

world data with elementary statistics techniques. The site 15 divided into 14
chapters offering projects based on .1 assortment of Internet data sources
along with interactive graphical tools and simulations for analyzing the data.
Projects range from investigating the survivor data from the Titanic to using
regression analysis to interpret the results of Assisted Reproductive
Technology. One project, Global Warming, begins with online refercnces to
help the user understand the mechanisms behind the phenomenon of global
warming, Resource materials include a timeline that traces the global warm-
ing phenomenon, graphs of temperature over the last 100 years, and infor-
mation links offering opposing views held by sclentsts about global warm-
ing, The project supports use of confidence intervals to analyze the tempera-
ture data collected by the latergovernmental Pancl on Climate Change.
Winner, ENC Digital Dozen, January 2000. (Author/JRS) ENC-015350
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Tracking Gv;aphs
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nictions and Graphs

S1StREmaney iy Cantext Senes

Grades 6 and 7 i
1998

Agthor, devetaped m coliaboravon with  {
the Wisconsin Center for Education
Research, School of Education, University
of Wisconsin-Magisen and the

f tnstitute at the University of
Ulreeh\, the Hetheriands

Encydlopcdaa Britannica inc
Mathematics in Context

310 Sauth Michigan Aveaus
Chiago, IL 60604

Fax (312) 477508
Toll-tree: (B0Q) $54-9862
www bntannica.com

$5.35 per siudent book
$21.59 per teacher’s quide

Standardy: NCTM Cumicufim and
Evaluation Standards {1380) _J

The Mathcmatics in Context series offers
a complete middle school curriculum
encompassing ten units pr grade level;
each unit is designed to place mathemat-
cal content intc a variety of real-world
contexts, The program's content is divided
into the sorands of nurnber, algebra,
geometry, and statistics. For each unit, a
teacher’s guide includes lesson overviews
explaining the purpose of the unit and
teaching strategies, student materials, and
blackline masters for a letter to families,
student activity sheets, and assessment.
Tracking Graphs, a student book with
teacher’s guide, contains a 13-day unit in
which students produce linc: graphs, rcad
data from graphs, and lean to analyze a

graph's essential features, In a sample lesson, Graphing of Tides, students
investigate data about tides and use the information to make derisions on
whether ships can enter a harbor or not. They also produce and examine
vertical translation or shift of a graph. Teacher materials for this unit, part of
the algebra strand, include suggestions for informal asscssment, cxtensions,
and journal writing, and formal assessment activities using datarclated to 2
presidential campaign, trends of women in the work force, and the
Olympics. Also available from this series is Growth, designed for gredes 8
and 9. This unit introduces students to mathematical modeling as they
explore linear, quadratic, cubic, and exponential formulas and graphs.
(Author/JRS) ENC-012882 & ENC-012983.

Patterns, Functions, and Algebra
Authentic Learning Actigues in Middle Schaol Mathemates senes

This oook, part of the Authentic Learning Activities in Middle School
Mathematics described on page 75, contains activities that develop algebraic
conats in the context of searching for patterns. in the first unit, students

Grauns 6-8
2000
Mdor: Grenan Kelly

Ortring information

Brendan Kelly Publishing

2122 Highview Dive

Burfington, ON LTR 3X4

(605) 335-3359 / fax {905) 3355104
www.brendankelypublshing.com

$16.95 per activily botk (paperback)
Hoto: Bulk pcing svakabla. Contact verr
dor for further informaticn.

; o
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are introduced to the idea that mathemat-
ics is the accumulation of intellectual con-
tributions from many societles and cul-
tures. Students explore the sequence of
triangular numbcrs, first with manipula-
tives and then using tables, In later activi-
ties, students work with Pascal’s triangle
and learn about its relationship to Chinese
culture of the 14th century. In other his-
toric connections, students learn of Arab
and Hindu contributions to mathematical
development and learn of Gauss's method
to find an expression for the sum of the
numbers from one to n. This brings them
to an alternative way to derive an aigebra-
e formula for the nth triangular number.
In the second unit in the boak, students
use lincar fanctions to find the most cco-
nomical of three potential locations for a
fund raising party. The book includes 2
selected list of related print and media
resources and Internet addresses.
(Author/JRS) ENC-C166824,

82

Thinking With Mathematica' Models:
Representing Relationships
e eSaes trney ST ppee ooyl et Seraae s

Grade 8
19%

Pabitisher. Oale Seymour Publications
Author: Glenda Lappan, James T, Fey.
Willam M. Fzgerald. Susan N. Frisl
Elizabeth Difanis Phiftps

Equily
Cofumbus, OH 43218
Fac (800) 841-8939
TolMree: (677) 260-2330
www.scottforesman.com

$6.85 per studant book
$18.15 per teachers Quide

Standards: NCTM Curncutum and
Evailution Standards (1985). NCTM
Professional Standards (1091)

The Connected Mathematics Project
(CMP) serics is 2 complete middle schoal
mathematics curriculum that emplusizes
connections among the core idcas of
mathematics, between mathematics and
other subjects, among classroom activities
and student intercsts, and tn applications
to the outside world. Each CMP unit con-
tains investigations supporting problem-
centered teaching, Instruction is divided
into three phases—1aunch, explore, and
summarize—a model that encourages
higher-level thinking, problem solving,
and making sense of mathematics and its
uses. This student text and teacher guide
focus on constructing mathematical mod-

cls, both algebraic and graphic, Students use data from experiments with

paper bridges and teetertotters s

they learn to use graph and equation mod-

elstoreprmwcndslndau.!noncmuﬁgzﬂon.smdmumdamry
about a bus trip gone array znd analyze graphs representing different aspects

of the trip. They also create storics
In other activities, graphing calculators are used to

that interpret events modeled graphically.
graph quadratic equa-

tions, In a mathematical reflection for the unit, students look at relationships
associated with real-1fe situations that czn be represetted by graph and
equation models. The teachers’ guide explains the mathematics a teacher
needs to understand to teach the unit; also included are lesson plans, black-
line masters, and suggestions for using embedded assessment, journals, port-
folios, and testing materials. {Author/JRS) ENC-01138¢

Algebra Experiments 1: Exploring Linear Functions

Grades 8-10

1953
Publisher: Addison Wesiey Publishing
Company

Aathor; Mary Jean Winter, Roagid J.
Cartson

Ovdering intermation

s Seymaour Pubiications Orders
4320 Equity Drive

PO Box 2649
Cotumbus, OH 43218

(900) 237-3142/ Fax (B00) 3333158

Toll-tree: (800) 231-3108
www.pearsoniaaming.com

$20.90 pet book

Stasidsréy; NCTU Cumicutum and
Evalustion Stancards (1589)

a]dircﬁcns..andsuguﬁml

This teacher resource book, intended for
use with any algebra textbook, contains
17 experiments in which students gather
dara and construct mathermitical models
of real-world experiménts that can be
represented as linear functions. The
experiments introduce, develop, and rein-
force basic algebra concepts such as slope,
i , and equation of a linz; indepen-
dent and dependeit viriables; the proper-
ties of a lincar function; and the intercon-
nections between the cquation of a func-
tion and {ts graph. Each experimeant
includes teacher notes exp! the
experiment, an equipiment list, provedur-

for organizing and analyzing dlass results. For

example, in View Tubes students measure the viewable vertical distance m a
wall (the independent variable) and consider it to be a function of the dis.
tance that the student is stancing from the wall (the dependent variable).
Working in pairs, students select a tube and take three trial measurements
for viewable length on a wall, while standing at six different distances from
it. On the data collection worksheet, sudents draw a diagram of the experi-
ment indicating variables, describe the procedure, organize data on a chart
with three trials for each distance x, and create a final x-y table with the trial
x-valucs averaged. The students plot the data and draw a straioht line through
two puints that best fit the data, then find the slope, the y-interocpt, and the
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equation of the line. To interpret the data, students answer a series of ques-
tions, such as how the graph would be different if the viewing tube they used
were longer or wider. The resource book includes an overview of the use of
experiments in the math classroom, reproducible student pages, evaluaticn
and assessment suggesdons, and samples of student work. Also available from
this series is Algebra Experiments 2: Exploring Nonlinear Functions, which
contzins 14 experiments in which students gather data and construct mathe-
matical models of the real-world experiments using nonlinear functions and
graphing calculators or computers. (Author/JRS) ENC-012451 & ENC-
012405

Real-World Math with the CBL System:
Activities for the T1-83 and T1-§3 Plus

Grades §-12 This teacner resource book contains 31
9 ) activities designed to provide math sta-
Ao s Srumngsen BB dents, from agebra through calculus, with
a way to explore real-world application.
gmmﬁl of mathemarical concepts. All of the activi-
;mx T%;s WS 3952 ties require use of the Texas Instruments
O e e grmonraray | (1) Calculator Based Laboratory (CBL)
m: {600) 842-2737 System. Probes and sensors used in data
sewnl mww" aeﬂ com cogecﬂlon inducéo;ﬂ's gght. temperature,

. and voltage probes, ans Vernier's motion
ﬁ%m&wf ™ detector, student force sensor, micro-
m any not %dl‘dr)m can 1400 phone, pressure sensor, and pH meter sys-
CARES for vendor m;m and pricing (N tem. Functions studied 'mclude linea.r, quaz-
mugawmmmy Contact | dratic, exponential, simusoidal, and piece-
putisher bt system require wise-defined. Each acuvity is presented in

worksheet format with background infor-
mation, set-up diagrams, general instructions, and space for students to
record data and complete exercises. The activities feature CBL programs
with onscreen menus and procedures to aid students, especially those with
limited knowledge of graphing calculators or the CBL. Each program has an
option for retrieving and viewing sample data sets. Diskettes for Macintosh
and MS DOS computers ailow activity programs and sample data to be
downloaded. Students can ust one of the programs to link caleulators and
transfer collected or sample data for individual analysis. Extensions ncluded
in most activities allow for independent investigations. Teacher mformation
sheets supply suggestions for completing the activities, as well as sample data
plots and answers to student questions. (Auther/MPN/JRS) ENC.014537

Physics and Calculus Problem of the Week (PCPOW)

www.kent wednet.edu/pcpow
Grade 11 and up This web site is designed and mointained
sathor: Kentridgo High Schioat 0ave byanAPCaluﬂusandanAPPhysis

Wright, Tom Roblnson teacher as a way to foster an increased

enjoyment of advanced math and science
concepts through problem solving with a competitive twist. The contest is
open to everyone. New questions are posted on the first and third Mondays
of each month. At the same timc, solutions to the previous week's questions
are posted. Prizes include pendils and certificates, a t-shirt winner drawn
from the group of entries getting hath questions correct, and a yearly grand
prize sward of a T 89 graphing clculator, One calculus problem, The 100
Meter Dash!, considers the placcment of a camera near the finish line of the
100 meter ra-c at the 2000 Olympics. The goat is to capture on film the pre-
dicted winner, Thearcius Functionius, at the historic moment of victory.
Using a diagrram and further details, contest partivipants must writs an equa-
tion for the lens angle (y) in terms of the distance (x) the camera is from the

Visit enc.org__, ;‘:‘\\

finish line; find dy/dx in terms of x: and determine at what distance from
the finish line shauld the camera be placed. Music and graphics are featured
with each problem's statement. Winner, ENC Digital Dozen, March 2000,
(Author/]RS) ENC-016771

Background information
for Teachers & Students

\ —r—————

Powerhouse: Inside a Nuclear Power Plant (ENC-016308)

Grades K5 This text explores the benefits and hazards
%&:’Wm%m' wHres: | of nuclear power and covers topics such as

what nuclear power s, what radiation is,
and how 2 turbine turns hear into electricity, as well as the problem of
nuclear waste, and the future of nuclear power.

Smoking: A Risky Business (ENC-016413)

Grades 2-7 ) This hook examines the history behind
mm &“%m' bolHre: tobacco use and its ramifications for per-
sonal health and society, looking at the

cantradictions and controversies resulting from decisions that have been
made by individuals, the government, and private Industry.

Moon Landing: The Race for the Moon (ENC-016548)

Grades 3-7 This reference book, part of the DK
0K Publishing, Inc., lofiires- (888) 42- | Discoveries series, presents an fllustrated
5357 $14.85 account of humanity's exploration of the

moon, from our first observations and attempts to land to the first landing
and later expeditions. . .

" inventioneering (ENC-016637)

Grades 3-7 This video is an entertaining introduction
m%a iyl to the process of mvcntmg new prodtfcts
or processes. [t features interviews with
adults and children who have had ideas for inventions and are presenting
them at professional or junior invention exhibitions across the country.

Spill the Beans and Pass the Peanuts: Legumes (ENC-015961)

Grades 4-7 This book, part of the Plants We Eat
:ﬁ'&uw $25.28 Gad serig.‘comams infomgion about
leguminous plants (inchiding peanuts,

lentils, peas, and beans, with a special eniphasis on soybeans) that pack
seeds into pods.

Science in Your Shopping Cart (ENC-016325)

mts 5-8 This booklet, produced by the
furd Researcn Servie Inormaton | Agricultural Research Service of the
4 Orser. (601 5001650 L United States Department of Agriculture,

describes the ways that agricultural scientific research improves the quality
of products that are used daily in the United States.

life Is No Picnic (ENC-015656)

Grads 6 and up “This video, volume five in the The
Ambross Video Pubicténg,tnc. to1ee | Learning Channel (TLC) CONNEC-
fho0) 264550 0.8 TIONS 3 series, explains the connections

that link tnstant coffee, early libraries, and jollyfish. Host James Burks shows
iow war times have catalyzed the expression of creativity in forms such as
nylon stockings or the composition of the Star Spangled Banner.
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- Ambrose Video Publching, tnc., tofl-ree

EnviroHealth Link (ENC-014240)

wAvw.mpt orGrennhome.rimi

Grades 6-8 J This web site, sponsored by Marviand
Public Television and the Johns Hopkins

School of Public Health, is designed to provide scierce and health teachers

the resources they need to promote science and health literacy in their class-

es using today's technology. The site features the mystery of the declining

frog populations as the students’ inquiry topic.

The Five Biggest Ideas in Science (ENC-016152)

Grades 7-12 This book provides a humorous look at
om Wiey and Soms. 5. tob4res 53| the process of sdience and how ideas in
five major scientfic disciplines have

changed through history. The ideas that Uie author considers the biggest arc:
the model of the atom, the periodic law, the Big Bang Theory, the plate
tectonics model, and the theory of evolution.

Triumph of the Nerds {ENC-016387)

Grade 7 and up This set of videos provides a humorous
Ambross Video Publishing, tne. 108trea: | louk at how the personal computer indus-
(800) 5264683 $275.00 try has grown from a hobby for people

who like tinkering with electronics, math, and computer code, into a billion
dollar business. The narrator describes the way that men such as Steve
Wozniak, Steve Jobs, and Bill Gates started as young men and built large
companies, Apple and Microsoft.

The Huraan Genome Project: Cracking the Code Withiia Us
(ENC-016414)

Grades 7-12
Groher Classroom Pubishing Campany,
toli-fres: (800) 621-1115 $3.98

This book describes the Human Genome
Project, the process of gene mapping, and
conoerns voiced by the Project’s critics.
The text follows the activities and thoughts of researchers as they sequence
the human genome in order to determine the genctic bases of chromosome-
18 syndrome and cystic fibrosis.

Influences of Sun and Moon (ENC-015892)

Grode 7 and up This video, part of the Forees of the Wild
Ambros Video Pubishng. fnc. olktee: | sries, illustrates how Earth's revolution
(800) 5264563 390.95 and tilt cause scasons to change on Earth,

20 how the mocn's revolution produccs the patterns of tides and the phases
of the moon depending on the relative position of the sun, the moon and
Earth,

Explorers of Hurricanes, Oceans and Space (ENC-0156973)

Grade 7 andup Part of the scries described above, this
video on explorers of hurricanes, nceans
1600) $26-4563 $99.55 and space introduces students to the
marine biologists, filmmakers, and meteorologists in the National Hurricane
Center, who study and explore cnvironmental issues, ongoing change in
Earth's systems, and related human actions.

Aleohol and Aleoholism (ENC-01614 /)

Grada 7 and 0p This video, part of the Vidvo Encyclupedia
Ly fdeg Gty e ©0 | of Peyrhoaciive Drugs, presents the
- offects of alcohol i the causes and treat-

ment of alcohol abuse. It begins with the statistics of ali - thol use in the
United States ana categorizes aleohol wse into soual drinking, oceasivnal
misuse, and repeated abuse and dependence.

<

84
1.8

Uifa by the Numbers: Educational Modules (ENC-014138)

Gradss 7-12 Tius video contains 13 short modules that
Texs Inctruments, (0., to2-free: (800) Mustrate the underlying importance of
B42-2737 3498 mathematics t "y

Mathematical applications as diverse as the way statistics is used and misused
in making election nredictions and why an ape could never grow to be the
size of King Kong are explored.

Frorn A to B, Without C: The English Channel Turmel

(ENC-014733)

Graces 8-10 This video and resource booklet provide

Insthuts of Bectrical and Eiectronics information and activirles that help

mmmmmmm o:phmxheoansuucﬁonmdopazﬁonof
the Channel Tunnel. The video uses the

format of a conversation betweén a nineteenth century French scientist who
conceived of a tunnel across the English Channel and 2 present-day English
scientist who works in the control room of the Channel Tunnel,

Strength in Numbers: Discovering the loy and Power
of Mathematics in Everyday Life (ENC-016499)

ﬂ:‘d‘s‘g :nudsgng. 0 This bock uses short historical excur-
P tnc., totHres: sions, written in a canversational style, to
i introduce the reader to the discoveries

and beauty of mathematics. The author's goal is that the reader learn to
understend the language of mathematies, have a clearer idea of its impor-
tance, and gainanappredationofmthemaﬁalreasotﬁng.

Explosion on the Lady Defia: The Fatal Shift (ENC-016397)

Grades 10-12 This video, part of the Periodic Table and
':;;"“ ﬂ';s';wmzfém ‘&’ g«w wh|  the Human Element series, is an explo-
@) 2575128 B ration of the role played by the element

oxygen in the mgichonboardtheBriﬂdxmrgoship,hddeh,det
lek several workers dead. This series uses a highly interdisciplinary approach
to introduce some of the characteristics of selected chemical elements,
Who Found the Missing Link? A Gift from Heaven (ENC-016398)
Part of the series described above, this

Grades 10-12 : -
Flvs for 8 Fumantc: & Scsoces. 1ot | video explores the role played by Lise
Iroe (600) 2575128 $143.00 Meitner in the crucial research that even-

tually led to t.hemdu-mndingofd!endjomﬁvepmpaﬁuofum\imand
the splitting of the atom.

The Strance Story of Napoleon’s Wallpaper (ENC-016388)
Part of the series described above, this

Grades 1012
m:mwwamm- video examines the role played by the ele-
o (800) 2676126 §143.99 ment arsenic tn the mysterious death of

Napoleon, whose hair was found to contain high levels of arsenic com-
pounds. The program explains some of the relevant chemistry of arsenic
sompounds tho. eventually led Investigators to the conclusion that Napoleon
was killed by the release of toxic arsenic compounds from his wallpaper.

The Atom That Makes the Difference: A Scattering of Ashes
{ENC-016389)

Crades 1012 Part of the serirs describer] above, this
Rims or e Hommanives & Scenc =t | video addresses the role played by the cle-
fror (B00) 2575125 $140.00 ment carbon in the complex organic mol-

ecules synthesized by Carl Djerassi, who clled himsell the mother of the
ors' contraceptive. Djerassi takes vicwers into the inner cirles of synthetic
chemistry as he explains the profession's day-to-day workings.
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The Human Genome Project: Biology, Computers, and Privacy
(ENC-o14057)

Grades 10-12
Biological Sciemces Curmeutum Study.
(719) 531.5550, $5.00

This software and teacher’s guide, second
in a series of modules developed by the

Biological Sciences Curriculum Study
(BSCS), are designed to help students learn about the structure, uses, limita-
tions, and implications of genomic databases. The modules in the series
address the issues related to the Human Genome Profect, the science of
genetics, and the genetic components of behavior,

Humans and Other Animals (ENC-015455)

Grade 10 and up This book, a collection of essavs that origi-
T&“"g% ntversy Press.toHizs: | nally were published in a special issuc of
i 2 the journal Social Research, addresses the

question of what humans” proper relationship with other animals should be.
It contains information about how those interactions have been handied
throughout history and in different cultures, and how they have been reflect-
ed in the arts, religions, and sciences.

Environmental Science: Global Ecosystems Under Stress
(ENC-015909)

Grade 10 and up
KendalVHunt Pubtishing Comeany. toll-
free: (600} 770-3544 $58.96

This book is a guide to the mechanics of
ccology and human impact on the envi-
ronment. Topics discussed include the car-

rying capacity of the Earth, family planning, and the use of natural resources
such as air, water, and fossil fuels.

Poly{ethylene) (ENC-016441)
Grades 10-12 This video, part of the Chemistry in Action
ﬁﬂ:‘?(%“ﬁ';’fmg”“' 8| serjes, presents the polymerization of eth-

: ylene at different and in the pres-

ence of different catalysts, depending on the intended end use of the polyeth-
ylene, It shaws the molding of polyethylene into commerdial products, and
the testing and analyrical techniques used to determine their propertes.
Chernicals from Salt 2 {ENC-016440)

Part of the serics described above, this video presents how the electrolysis of

Grades 10-12; molten sodium chloride produes pure
Fims for the Humanties & Sciencas, tofl- R c .
e 0y 5T 5175 $8.95 eas s;ldxi:ll:l:ncval and chlorine gas in a chemi

Physics in the Real World (ENC-01 5985)
This textbook presents the basic concepts and principles of physics. It fea-

Grades 10-12 tures numerous worked examples along
Cambridge Unwersdy Press, tothres: with detailed solutions and practice prob-
(600) 6727423 $24.85 Jems on the same principles, and sections

on the lives of famous scientists.

How Things Work The Physics of Everyday Life (ENC-016016)

“This text presents the basic praciples of physics using everyday objects to

Grade 10 and up help studcats connect the theoretical with
%‘;’;‘5‘;"‘?2 :’“’ ine . 11023 (B00)|  the fami.liar. Sample topics include
mechanics, heat, and resonance and

waves, as well as electricity and magnetism, light and optics, and modern
physies.

Probable Tomorrows: How Science and Technology Will
Transform Our Lives in the Next Twenty Years (ENC-016370)
Grade 10 and up This book is a speculative account of the
St Maph'y Press, ST Marta’s Press 6>
fres (833)230-8417 RA.P

services, and everyday conveniences might change the way we live and work,

The writers consider rescarch under development and historical rates of
technological advancement to construct a timetable of likely industrial and
cultural breakthroughs.

Alminum (ENC-016390)

Grades 10-12
Fims for ths Humanities & Sctences. tot-
free: (500) 257-512¢8 $89.95

This video, part of the Chemiswry in
Action serfes, presents how aluminum

metal is produced from bauxite, an alu-
minum ore, through an clectrolytic method, The program shows how alu-
minum is extracted and purified from rocks at a British plant by purifying
bawxte ore to alurminum oxide and reducing this axide to molten metal,

Fit to Drink (ENC-016394)

Grades 10-12 Part of the series described above, this

fr’:‘ gum;s%m ot-|  video examines the water treamment
o of the English Lake District,

which uses simple redox and acid base reactions to produce good quality
water, '

iP{pofessiOnal pDevelopment -

Inmumeracy: TMiteracy and Its Social
Conseguences (ENC-014531)

Grade Pre-K and up

This book, written by a mathematician,
mm 1nc. totHres: (6001 70| aims to construct a sense of numerical
proportion and an apprediation for the

vay that near-future advances in products, o ,;:l’

85

probabiistic nature of lfe in a society where innumeracy (the mathematical
equivalent of illiteracy) is doroinant.

Data; Posing Answers and Finding CGluestions (ENC-014204)

Grades K-8 This professional development video, the

mﬂmmmn —_— second in the Mathemarics: What's the

(B00) 5367637 SU Big Idea series, explores the relationship
among situations, data, and graphs,

and illustrates why statistics and data are important in the mathematics

curriculum,

Thé Future of Mathematics: Ferns & Galaxies (ENC-014210)

Gradss K-8 Eighth in the series described above, this
g"""ml “m&“g_m, videf: aims to familiarize the teacher with
$U.95 the impact of new technologies on what

and how mathernatics can be taught. It
{llustrates how discrete mathematics toples, such as recursion and iteration,
are becoming accessible to students at a younger age.

Maths in Context: A Thematic Approach (ENC-006927)

Gradas K-8 “This book is designed to provide guide-

G*““*““E ot PubttmgManemann lines for implementing a thematic

g - 1 approach to mathematics. The author
believes that the benefits of using a the-

matic approach include an increase in studdents’ motivation to learn, the
arcommodation of students' individual differences, growth in children's con-
fidence in their mathematical ablity, and a realization of mathematics applic-
ability to real-world situations.

How to Use Problem-Based Learning m the Classroom
(ENC-011848)

Gradas K-12
Assoclation foe Supzeesion ind
toffreer {

This Look introduces problem-based
Iearning (PB1.), a teaching technique that

Curricghrn D=veln
933-2723 $10.9%
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educates by presenting students with a situation that leads to a problem for
them to solve. The book also includes five sample PBL units for grades 3,5,
7,9,and 11/12.

Apple Leaming Interchange: A Dynamic Onlfine Commumity
Where Educators Share, Learn, and Commumicate (ENC-016730)
ali.appre.com

J This web site offers an online resource for
educators interested in professional devel-

opment, creating and sharing curriculum resources, and building a world-
wide commurity committed to finding even better ways to teach with tech-

nology.

To Half or Ha?fANot: Fractions, Decimals ENC-013111)

Grades K-12

Grades 2and 3 This video on teaching fractions, part of
wmgzﬂ talkree the PBS Mathline series, shows the imple-

mentation of a lesson on equivalent frac-
rions that uses fun, hands-on activities to engage student's understanding of
the complex concept. Students use geoboards to discover the number of
wavs to divide rectangles of given sizes into halves, Also on this tape is the
Jesson entitled Food for Thought: Fractions, Decimals (for grades 4 and 5),
which covers estimation and problem solving, and the lesson Soak [t Up:

Number Sense, Computation (also grades 4 and ).

Rofl out the Barrel (ENC< - 337}
Grades 5-8 This professional development videa for
Pubtic Broadeasting Servica, tofkfres: middle school teachers, part of the

(800) 6454727 $294.00 Magnifying Math Power series, features a

lesson in which students investigate the most economical storage arrange-
ment for storing 125 ol barrels. Also available on this tape is the lesson end-
ted The Smithville Familles (grades 5-8), in which students generate the
number patterns in Pascal's triangle and investigate the probability of
girl/boy combinations in a family of five children. A third lesson on the
video, The Great Race, features a lesson about constructing nurnber patterns
generated by a race between a tortaise and a hare and using these patterns to
graph the situation. .

Guide to Teaching a Problem-Based Science Curmiculum
(ENC-014782)

This book, daveloped as part of the
KendsMum Pubtshing Company e+ |  Problem Based Science Units series, pro-
free (800) 7704544, $32.85 vides guidelines for the implementation of
seven problem-based learning {PBL) units, The text provides background
information about the PBL: approach and specific guidelines for implement-
ing it In the classroom.

Grades 6-8

Through Mathematical Eyes: Exploring Relationships
inMath d Science (ENC-011369)

Grades 6-8 This book, from the Moving Middle
otk e Schools series, presents vivid, revealing
T93-2154 m e b €0 stories of how the teaching of the concept

of functions can play out in diverse middle
school classrooms ranging from rural Maine to urban San Frandsco.

Yools for Understanding: A Resource Guide for Extending
Mathematica Understanding in Secondary Scheols
(ENC-016331)

wv.m.upsedulcommuni(yl!o!u

Grades 7-12 | This World Wide Web site is intended to
help interfnediate and middlc grade math-

ematics teachers, including those who teach remedial math classes and sec-
special educators, show students the connection between mathemat-
jcs and its application in everyday contexts. Winner, Digital Dozen 1/ 2000.

Dermis Kunkel's Microscopy: Science and Photography
Through a Microscope (ENC-016731)

www.porc.hawaii.edufkunkel
J This web site is the home page for
renowned microscopist Dennis Kunkel. It
showaases his commercial work, provides information about his publications,
and features resources for colleges, schools, or individuals who want to learn
more about microscopy.

Grade 7 and up

High School Mathematics at Work: Essays and Exarriples for the
Education of All Students (ENC-012661)

Grades 912 “This book of essays examines how high
Hationl Acasery ’gn: (uAP). wbres | school mathematics can and should help
2 : students deal with situations they

encounter in their everyday lives. This book is o into foar themes.

Connecting Mathematics with Work and Life, The Roles of Stndards and
Assessments, Curricular Considerations, and Implications for Teaching and
Teacher Education.

National Oceantic and Atmospheric Administration (NCAA)

Home Page (ENC-005874)

WWW.r0aa.gov _

Grades K-12 Maintained by the ULS. Department of

Natioral W‘fnmmm Commerce, this web site provides infor-
mation about the National Oceanic and

Atmospheric Administration, whose mission is to describé and predict
changes in Earth's environment and to conserve and manage the nation’s
coasta] and marine resources to ensure sustainable economic opportunities.

WhaleNet (ENC-004126)

whi-le.wheelock.edu

Grades K-12 This web site, fimded by the National

Colsboration f the Biology Ocpartmerts | Science Foundation, enables students to

1 Whisiork Cofge ¢nd Strmons mﬂeaandunlyudmonmanyw}nle
! species right from thetr classrooms.

WhaleNet offers curriculum resources and support, a source of data for
interdisdiplinary classroom activities, and interactivé informational suppart
though%aleNet/EnvimNet. Winner, Digital Dozen 4/1996.

Government Information Sharing Project USA Coumties 1996
(ENC-002257)

govinfo.kerr.orst. edunintdex.htm!

Grades X-12 Part of the Government Information
Orogon Blate Universty Demonstration Project web site, this site
provides access to informaton From the United States Cénsus Bureau data-
bace on USA Counties, The database compiles demographic, economic, and
governmental information spanning several years and Sources. Winner,
Digital Dozen 10/1996.
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Explore the GLOBE Program (ENC-009304}
J100e.151.n084. gov

Grades X-12 Global Learning and Observations to
%ﬁ‘m e wd om to Benefit the Environment (GLOBE) isa
Progam . worldwide network of K-12 students,
m! ieher: m"“m" wm“n:&% ) teachers, and scientists working together

to study and understand the global envi-
rorument. GLOBE students make 2 core set of environmental observations at
or near their schools and report their data via the Internet. Winner, Digital
Dozen 971995, 1171996, 5/1998.

National Weather Service (NWS) (ENC-014698)
AMWW.NWE.NOA3.gOov

Grades K-12 “I'is site, maintained by the National
Natonal Weather Servce (NHS) Oceanic and Atmospheric Administration’s
(NOAA) National Weather Service (NWS), provides direct access to us.
official weather forecast information. Users have access to national weather
data induding radar summary charts, weather conditions for the past 24
hours, weather maps, and international weather conditions.

Onmwimmwwwmmamwm

(ENC-014419)

http:llwmaccuweathencom/weatherﬂindex_corp

Grades 7-12 This book contains 10 instructional mod-
1981 ) ules in which students acoess real-time
Etiot Abrams,

Myers, Alirad ﬂﬁﬂ‘\mﬁ weather data and information from Accu-
m Wather.'s online database of radar and
Kendat/Hurt Pudlishing Campany. (600) atellite information, computer forecasts,
”' ,m.u w%uwmmlf w"""’“‘w" per “and guidance prepared by many of the
teacher's manual federal government unergmcy-prepmd-

ness information agencies such as the
Nationa! Hurricme Center and the National Severe Storm Center.

Boi,Boﬂ,ToiandTrauble:ThemmmdmdBoﬁngPointProiect

(ENC-015776) 4
<12science.stevens: tech.eduicurricutumiboilproj
4

Grades 6-8 This web site is designed to allow students
devwioped and "‘4*‘9"::' thaCentertor| o participate in an international inquiry
£dueation (CIESE) to discover which factor (room tempera-
ms Wc Scenca Educaton | ture, elevation, volume of water, or heat-

oo o ing device) has the greatest influence on
8% boiling point of water. In order to partic-

pate, students boil water, record their

information, and send it via ema to be included in the database of results.
Winner, Digital Dozen 10/ 1999.
S'n:BiﬁonayﬂBeyond:Popu‘.atianintheNmNﬁlenrﬁum
{ENC-016490)
veww.pbs.orgisixbillion
Grada 6 and ap This site explores population issues as they
crastive Girection/dzsign, Ay Welsit affect peoples’ lives and countries. A click-
%W Megan Gelsein. able world map scrves as the entry to
Prblisher: PBS Dnfne lation information about China,

India, ltaly, Kenya, Mexico, and the
United States. A counter keeps mrack of world population and notes how
many hables are horn during a visitor's tour of the site, Winner, Digital
Dozen 172000,

<

Visit enc.org__ ";:N

"lo s b

WWW Resovrces for Teaching Statistics (ENC-012446)
it stlawu.egur~riock/tise98

Grads 6 and up
Robin H. Lock

This sitc is designed to direct browsers to
wb sites that tvpify the various online
resources available to support statistics instruction. Sections include the fol-
lowing: cnline course materials for introductory statistics, Advanced
Placement preparation, and multivariate statistics courses. Winner, Digital
Dozen 7/1998.

The Global Water Sampiing (ENC-016655)

k12science. stevens-tech.edufcurriculumiva terprojlindex.html

Grades 6-12 ] This online project provides a format for ~

Connls Rogers, Inconjunchon with the

Conme oger. I e ?tudems around th'e globe to mllabora' te

for tmproved Enginerring g Science n fresh water testing This project has

RGO CESD) oy | SO primary purposes: o oty

Standards (Decanber 1935) organmnsmthewatermdseelfd\eyare
resent in other, more distant, water

sources; to assess the quality of water based on physical churacteristics,
chernical substances, and biological indicators; and to look for relztionships
and trends among the data collected by all project participants.

Tha Data and Story Lbrary (DASD (ENC-012429)

lib.stat.cmu.edul/DASL
Grades 7-12 This web site is an online kibrary of data
Matthaw Hutcheson, Mika Meyer fles and stories that ilhistrate the use of

Dasic statisdcs methods. [t is designed to
provide data from a wide variety of topics 50 that statistics teachers can find
real-world examples that will be interesting to their students.

DNA for Dimer? (ENC-016070}

wwWw.gis. net/~peaceprebques't.htm#lntroduction

Grades 3-12 This web site is intended as a structured
Wik E Peacs activity or lesson plai that introrluces stu-
dents to the practical mechanics and soct-
ctal implications of the genetic engineering of plants grown for human con-
surnption. e site also encourages students to learn about public policy and
shows how ordinary citizens can become part of the decision making process
for issues that are important to them. Winner, Digial Dozen 10/1999.

e o S S

Like what you seé HEié? Want to-
see more? The full-length catalog
records for these materials and
more on the same subject can be
found by searching ENC's anline data-
base of more than 16,000 curriculum resources.
Each record contains information such as
descriptive abstract, complete tableé of con-
tents, information on funding sources, and—
where available—links to third-party reviews.
in many cases, you can also access the web site
of the resourc- publisher and place orders
directly. Go to ENC onfine (2nc.org) for more
information.
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ay State Zp
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Fax Number: ( )
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services? (Check only one.)

- Yes  No

My primary role in education is: (Check only one.)

Are you willing to be contacted by ENC staff at a later date to provide your impressions of our products and

My area is: (Check only one.)
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2= administrator computer specialist 2D student
7= collegeluniversity faculty currtculum speciallst 2 other

7~ elementary education math/science education 2 library science
77 mathematics education educational technology 7= other
2 science education computer sclence
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OOV GOL

Pre-KK1234$6789101112
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" I received it from my department or grade leve! chair.

What suggestions do you have for improving this publication?

Q

" | received it from another teacher.
< 1 picked it up at a conference.
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What type of computer do you use most often? (Check only one.)

PRS-

Macintosh pC o Other

How much memory capacity (mega bytes) does your computer have? (Check only one.)

- 16M8 - 2aM8

Py —

32M8 64M8+

How do you generally access the Internet?

modem - 33.6 kbp. -
o modem - 56 kbps or faster
cable modem

1 do not have internet access
modem - 14.4 kbps or slower
modem - 28.8 kbps

-
—
L -
—

| do not use a computer

Do not know

direct connection (ie, LAN)
| do not know

Pn.pomod( Surden Statament
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al submissien of this form, write directly to: Eval h National Cl gh 1929 Kenny Road, Columbus, OH 43210-1079.
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Making Schools Work
for Every Child

Featuring practical articles that will help you make
educational equity a reality in your classroom.

Fizel put how te...

...Increase girls’ interest in
mathematics, science, and techinology.

...Structure your lessons to serve
students with disabilities.

...Meet the needs of students
with limited English proficiency.

And many other strategies to make

, | your classroom a place where

Don’t miss ‘this or all students can succeed.
Rt %

.. other future issues

| 1 of ENC Focus! ' ey Descriptions of materials

. . ! ¥ from ENC's Collection that will

L es A help you celebrate student diversity
Sign up for your FREE in your classroom and many other

~ subscription today! articles and features...
See inside f(o'nt cover for details.
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